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ence to the report of the Secretary of the 
Navy for 1890, which gives the following 
table of forgings ordered, guns completed, 
and guns now under construction at the 
Washington gun factory: 



Fig. 1.-W0BKS AT BETHLEHEM. 

MANUFACTURE OF HEAVY GUNS FOB U. S. NAVY. 

Although as early as 1880 the chief of Bureau of 
Ordnance set forth the necessity of procuring guns of 
the latest and most approved system, in 1882 Secre- 
tary Chandler called attention to the fact that there 
was not one high-powered gun in the navy. In 1884 
there was but one — a 6 inch breech loading rifle. In 
1885 one more was added — a 5 inch breech-loading rifle. 
In 1886 the Navy Department reported its being in 
possession of fourteen (14) 6 inch and two (2) 8 inch 
modern breech-loading rifles, and recommended the 
adoption of the decisions of the Gun Foundry Board 
as the best means of securing the requisite supply of 
ordnance. 

It will be seen, therefore, that while some forgings 
had been purchased abroad, and the Midvale and 
Cambria companies had undertaken and successfully 
delivered a few for the smaller calibers, no really seri- 
ous provision was made for this supply until the in- 
auguration of the Bethlehem Company's undertaking 
to furnish the United States with gun and armor steel 
and shafting ; in fact, the foundation of the present 
system of supply, and without doubt the two most 
important events in the history of modern ordnance 
in the United States, were the researches and recom- 
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Fig. 2.-HYDEAULIC GUN CASTING. 




Fig. 4.-A BOW OF FOURTEEN SIX INCH GUNS. 



Fig. 3.-HYDEAULIC GUN F0EGING. 

Of these guns, the 4 inch and 5 inch are rapid-firing 
guns, employing fixed ammunition, that is, the car- 
tridge case, charge, and projectile are combined in one. 
The length of the 6 inch gun has been increased from 
30 to 35 calibers. The performance of the longer gun 
has been so satisfactory that 6 inch guns of 40 calibers 
have been designed and are under manufacture. The 
35 caliber 8 inch guns have been tested with such good 
results that forgings for a 40 caliber gun have been 
ordered from Bethlehem for a gun to be mounted on 
Cruiser No. 12. The great advantages claimed for this, 
as well as for other long guns, is the flat trajectory due 
to the high velocity, which makes it possible to use the 
gun successfully at ordinary battle range without giv- 
ing special attention to accurate measurement of dis- 
tances. 
Of the 10 inch guns, the four that make up the arm- 
ament of the Miantonomoh are completed, while 
those for the Maine are in an advanced stage of 
manufacture. 

No 12 inch guns have yet been finished, but 
forgings for two guns have been received from the 
Bethlehem .Iron Company, and the gun factory 
is. ready to proceed with the manufacture of these 
guns as fast as forgings are delivered. At the 
time of our visit the tube, a magnificent specimen 
of perfect steel, 35 feet long, and weighing about 
15 tons, was being turned in the longest lathe of 
the gun factory. 

The design for the first 13 inch gun, 35 calibers 
in length, has been completed, and the tools for its 
manufacture are in course of construction. Twelve 
sets of forgings of this size have been ordered 
from the Bethlehem Iron Company for the batte- 
ries of the three new battle ships. 

Even from this hasty review, it is evident that 
the navy has entered upon a well defined policy 
which, with the aid of the manufacturing resour- 
ces developed in the past few years, will enable 
this department of the United States government 
to keep pace in providing all necessary armament 
for any number of ships that our legislators may 
deem expedient to grant. It is to be hoped that 
there will be no cessation in this good work and 
that Congress will continue its appropriations for 
{Continued on page 133.) 



mendations of that able committee, the Gun Foundry 
Board of 1883 (whose conclusions have been indorsed 
by every Congress since its report was made), and the 
conception and completion of the Bethlehem gun and 
armor plant. The work of the former, united to the 
efforts of the Hawley Committee on Ordnance and 
War Ships, secured for the country the gun factories of 
Washington and Watervliet, while the enterprise and 
ability, technical and financial, of the latter relieved 
us from longer dependence upon the rest of the world. 

That our readers may become familiar with the me- 
thod of supplying our navy with its guns, we present 
a description of the necessary operations to produce 
the forgings in the steel works and their subsequent 
assembling at the gun factory, accompanied by inter- 
esting sketches made by our artist during recent visits 
to the Bethlehem Steel Works and the naval gun fac- 
tory at the Washington navy yard. 

Before entering upon its narrative a consideration of 
what is being done by the government in the manu- 
facture of heavy ordnance and an appreciation of the 
present state of the art will be best obtained by refer- 




Fig. 5.-MACHINE FOB BIFLTNG LABGE GUNS. 
MANUFACTURE OF HEAVY GUNS FOR UNITED STATES NAVY. 
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MEETING OF THE NATIONAL ELECTRIC LIGHT 

ASSOCIATION. 
The decennial meeting of this association, in Provi- 
dence, R. I., tbe 17th, 18th, 19th and 20th instant, 
called together more scientific and mercantile men 
and awakened a wider interest than any that have 
preceded; a notable feature, greater elaboration of 
technical detail in the papers read, and in the discus- 
sions closer adherence to mathematical accuracy. Fol- 
lowing is given a transcript of the most notable papers 
and remarks : 

Prof. Elihu Thomson, introduced as the greatest liv- 
ing electrician, said : 

In 1889 it was my privilege to visit the Royal Institu- 
tion, in London, and there inspect the original manu- 
script records made by Sir Humphry Davy and by 
Faraday — the two great mains, lying as it were at the 
foundation of the sign, at least, of electric lighting — 
to inspect also the apparatus, and even to handle the 
apparatus which Faraday used in his early experi- 
ments. These two mains are coupled with the begin- 
nings of our great industry. Sir Humphry Davy was 
the first man who ever saw the electric arc ; the 
first man who put two wires together tipped with 
carbon, drew them apart, and got the flame which we 
now call the electric arc. He called it the electric arch, 
I believe, or an arch of flame. I saw the record of this 
original inscription, and the inscription in Davy's rapid 
hand that this was a gorgeous experiment. 

It was quite a contrast — the difference between 
Davy's style of recording his experiments and Fara- 
day's ; and there is that contrast even to be seen in 
their work. Davy was, as it were, brilliant — jumping 
from one thing to another, and getting there by a 
great leap — while Faraday's was the painstaking work 
of the scientific investigator who thought out carefully 
what he was about, and when he had concluded his 
experiments, wrote out just as carefully what he had 
obtained. The records of Faraday's are models of 
neatness; they are models of precision in every way. 
I recall this as a reminiscence. It is a late reminiscence, 
but it carries us back to the time when Faraday was 
at work in the discovery of the action of currents in 
magnetic fields. It is to Faraday that we owe the 
discovery of the principle which underlies the genera- 
tion of current by the dynamo. It was he who moved 
armatures in magnetic fields. It was he who found 
that the magnet was capable, under proper conditions, 
of yielding currents. 

Prof. Thomson traced the history of the dynamo 
from its development down to the present, declaring 
there to be a demand to-day for dynamos up to 500 to 
1,000 horse power where a few years ago it would have 
been an unusual thing for a 100 or 150 or a 200 horse 
power machine to be spoken of; and it looks, so he 
said, very much as though in the near future machines 
of much larger capacity would be demanded for elec- 
tric installation. 

As to heating houses by electricity, he did not think 
the project was feasible until a means can be found of 
converting the energy of coal directly into electricity. 
We must look for another Faraday to explain to us the 
relation between electric energy and heat energy, so 
we can convert 35 or 40 per cent of the heat energy 
into electric energy. Then the steam locomotive will 
disappear, the steamship no longer be driven by the 
energy of the steam boiler. 

Mr. Monks, of the West End Electric Railway, of 
Boston, said : At present we have 60 miles of electric 
track, with something over 300 cars. We are running 
about 18,000 miles a day electrically. From all quar- 
ters, and we cover a very large area, having some 260 
miles of track through the popular towns and cities 
surrounding Boston, we have constant demands and 
repeated demands and urgent demands for the immedi- 
ate introduction of the electric system. Though we 
have had great difficulty hitherto to pacify the pub- 
lic mind respecting the matter of introduction of elec- 
tric roads, with us in Boston it becomes now simply a 
question of not getting it too quickly — too fast. I 
mean in the sense of saving ourselves the investment 
of a large amount of money in machinery which next 
month or next year may be regarded as inadequate. 
But after all is said and done, we are but in our ex- 
perimental stage. Much remains to be done to perfect 
the system in regard to the proper form of car, of rail, 
and a thousand and one details remain to be perfected. 
I think the electrical locomotive or motor car is 
going to be the Moses which will lead us into the pro- 
mised land. 

At the request of the association, a paper bad been 
prepared by Mr. George Worthington, editor, of the 
Electrical Review, on the Organization of the National 
Electric Light Association, its successful accomplish- 
ment having been in large measure due to his efforts. 
He was too ill, however, to be present. 

F. H. Prentiss, of New York, read a paper on Dis- 
tribution of Steam from Central Stations. He cited a 
steam company of this city, which he said is supplying 
steam for power and heating to nearly 700 consumers, 
and sells the product annually of more than 100,000 
tons of coal burned under boilers aggregating nearly 
20,000 horse power. 



In its distribution of steam through underground 
pipes, the company has had many obstacles to contend 
with, the chief trouble having been the securing of 
absolutely tight joints. This difficulty has been com- 
pletely removed by the method employed during the 
last four or five years, as is well attested by the net- 
work of pipes on Madison Avenue and the adjoining 
streets, jbetween Fifty-third and Seventieth Streets, 
where nearly three miles of pipe are in perfect operat- 
ing condition and practically without a leak. 

The joining of two enterprises together, such as elec- 
tric lighting and the distribution of steam from cen- 
tral stations, has both its advantages and its defects. 

In a combined plant the general expenses of manage- 
ment, superintendence, and so forth, need not greatly 
exceed the cost for the same items in a single plant 
alone. An obvious disadvantage is the increased back 
pressure put upon the engines. 

In an exhaustive paper on the Electric Arc and its 
Use in Lighting, Professor Thomson said : 

It was not till about twenty years after its discovery 
by Sir Humphry Davy that any proposals were made 
to use it in lighting, and, subsequently, for many years 
it was occasionally employed either in lecture demon- 
strations or in obtaining an intense light for some spe- 
cial purpose. 

The charcoal points of Davy were touched together 
horizontally after attachment of the wires to the bat- 
tery and were then separated. The stream of hot 
flame which followed or joined the points being de- 
flected by air currents, took the form of an arch or 
curve which gave the name to the phenomenon. Even 
with one carbon directly over the other, the curved 
form of the stream is the rule when the carbons are 
widely separated. Davy's original experiment was 
made with a battery of 2,000 cells, with zinc and cop- 
per plates about six inches square, the exciting fluid 
being very dilute sulphuric and nitric acids. 

In the electric arc there is a real distillation of the 
conductors forming it, and this accounts for the varia- 
tion of color and temperature to be found in different 
arcs. The copper arc evolves a peculiar green light 
which is exceedingly trying to the eyes, as those who 
have experienced its effects well know. Zinc gives a 
whitish blue, while the carbon arc proper is purplish 
in tint. The arcs from various metals give in the spec- 
troscope the characteristic lines of the vapor of each 
metal. 

As a curious incident, showing the presence of the 
metal vapor in the arc, I may mention the fact that when 
by accident a person has had a portion of his clothing 
bathed for an instant in a heavy copper arc, caused by 
a short circuit of heavy current mains, there has been 
found a considerable deposit of copper, enough, in 
some cases, to give the reddish color of copper to tbe 
surface bathed, which if moistened turns green by oxi- 
dation. It also gives a deep blue to dilute ammonia 
in which it is washed, thus showing the presence of 
copper. In like manner these metallic arcs will give a 
deposit of the metal on cold surfaces which they touch. 

In a paper on the Ferranti system in London, C. B. 
Haskins gave a detailed description of the various 
parts of that plant, its peculiarities, and the troubles 
which have sprung therefrom. Mr. Law pointed out 
that in ordinary practice it was necessary to keep the 
current on the wires for twenty-four hours in the day, 
and for that reason all connections must be made on 
live wires. 

« in » 

A New mode of Administering Sulphonal. 
Dr. D. D. Stewart, of Philadelphia, has given to the 
Medical News a new formula for the administration of 
sulphonal which has yielded very satisfactory results. 
His method is to give the drug at bedtime, stirred in 
six ounces of boiling water, or two thirds of a glassful, 
until the powder is thoroughly dissolved. To insure 
that the water is at the boiling point at the time of 
contact, it may be heated at the time over a spirit 
lamp. A little vigorous stirring will cause the drug to 
be taken up without precipitation when the potion 
has been cooled down to the point at which it can be 
drank. In order to cool the liquid, stirring will assist, 
but it will be necessary to add cautiously a little cold 
water. The patient should be encouraged to take the 
solution while it is yet hot, and to believe that the 
hotter the dose is, the better are its effects. The pro- 
cess of gastric absorption is facilitated by the hot 
liquid, especially if the stomach is empty, and the 
period of "therapeutic incubation" is practically 
done away with. Sleep results in a few minutes and is 
of a better quality than under the ordinary, less pains- 
taking methods. In special cases, where the physi- 
cian desires to obscure tbe disagreeable flavor of the 
dose, it may be well to add a tablespoonful of creme 
de menthe or some other cordial, which will also pro- 
mote the speedy absorption of the remedy. 

< ni» 

It has been calculated that the electromotive force 
of a bolt of lightning is about 3,500,000 volts, the cur- 
rent about 14,000,000 amperes, and the time to be 
about aoioo part of a second. In such a bolt there is 
an energy of 2,450,000,000 watts, or 3,284,182 h. p. 
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POSITION OF THE PLANETS IN MARCH. 
SATURN 

is morning star until the 4th, and then evening star. 
He is in opposition to the sun on the 4th, at 10 h. 20 m. 
A. M., and is in fine position for observation, being ou 
the meridian at midnight. The observer will find him 
in the east as soon as it is dark enough for the stars to 
come out. He is retrograding or moving westward, 
and 'seemingly making a slow approach to his former 
companion Regulus, the bright star on the northwest. 
His aspect is specially interesting to the telescopic ob- 
server, who will find his rings gradually closing around 
him until they disappear from view in September. 
Saturn took on a variety of colors during the last 
month, shining sometimes as a red star and sometimes 
as a pale yellow star with a leaden tint, but always 
exhibiting the serene light that marks the difference 
between a planet and a twinkling star. 

The moon is in conjunction with Saturn on the 23d, 
the day before the full, at 9 h. 2 m. A. M., being 3° 5' 
north. 

The right ascension of Saturn on the 1st is 11 h. 4 in., 
his declination is 8° 18' north, his diameter is 18". 6, and 
he is in the constellation Leo. 

Saturn rises on the 1st at 5 h. 53 m. P. M. On the 
31st he sets at 4 h. 49 m. A. M. 

VENUS 

is morning star. Early risers during the last month 
were impressed with her beautiful appearance in the 
southeast, in the morning, where she shone with sur- 
passing brilliancy, continuing to be visible until sun- 
rise, and even after. She will be charming to behold 
during the present month, though she has lost about 
one-third of her brightness on account of her increas- 
ing distance from the earth. She will not reign alone, 
for about the middle of the month a rival enters upon 
the scene to dispute her sway. This is Jupiter, then 
far enough from the sun to be visible. The two 
planets will be seen to approach- each other until, at 
the end of the month, Venus rises about an hour and a 
half before the sun, and Jupiter follows about twenty 
minutes later. The observer must command a clear 
view of the southeast horizon in the early morning to 
enjoy theeelestial picture under the best conditions. 

The waning moon is in conjunction with Venus on 
the 6th, at 11 h. 26 m. P. M., being 5° 35' south. 

The right ascension of Venus on the 1st is 19 h. 50 
m., her declination is 19° 3' south, her diameter is 21". 2, 
and she is in the constellation Sagittarius. 

Venus rises on the first at 4 h. 14 m. A. M. On the 
31st she rises at 4 h. 7 m. A. M. 

JUPITER 
is morning star. His presence in the morning sky in 
near vicinity to Venus, when the month closes, is the 
most interesting feature on his March record. He is in 
conjunction with Mercury on the 5th at 2 h. 32 m. A. M., 
being 1° 26' north, but both planets are then too near 
the sun to be visible. 

The waning moon is in conjunction with Jupiter on 
the 8th, at lOh. lm. P. M., being 4° 24' south. 

The right ascension of Jupiter on the 1st is 22h. 4m., 
his declination is 12°46' south, his diameter is 31*. 4, and 
he is in the constellation Aquarius. 

Jupiter rises on the 1st at 6h. 6m. A. M. On the 31st 
he rises at 4h. 26m. A. M. 

MERCURY 

is morning star until the 23d, and, after that time, he 
is evening star. He is in superior conjunction with the 
sun on the 23d at 7h. 58m. P. M., when he passes beyond 
the sun, and reappears on his eastern side as evening 
star. 

The "right ascension of Mercury on the 1st is 21h. 
50m., his declination is 15° 17' south, his diameter is 
5°. 2, and he is in the constellation Aquarius. 

Mercury rises on the 1st at 6h. 3m. A. M. On the 
31st he sets at 6h. 56m. P. M. 

MARS 
is evening star. He enjoys the distinction of being 
the only planet visible in the west in the early evening, 
where he may be found till nearly 9 o'clock. He shines 
with a faint ruddy light as he makes his way eastward 
and northward among the small stars of Pisces. For 
this reason the time of his setting varies little during 
the month. 

The three-days-old crescent moon is in conjunction 
with Mars on the 13th, at 3h. 21m. A. M., being 3° 25' 
south. 

The right ascension of Mars on the 1st is lh. 33m., 
his declination is 9° 47' north, his diameter is 5", and 
he is in the constellation Pisces. 

Mars sets on the 1st at 9h. 27m. P. M. On the 31st 
he sets at 9h. 18m. P. M. 

URANUS 
is morning star. He is retrograding and apparently 
approaching Spica, the bright star on the west. He is 
now visible to the naked eye as a star of the sixth 
magnitude. 

The right ascension of Uranus is 13h. 57m., his de- 
clination is 11° 20' south, his diameter is 3".8. and he is 
in the constellation Virgo. 



Uranus rises on the 1st at 9h. 53m. P. M. 
31st he rises at 7h. 51m. P. M. 



On the 



NEPTUNE 

is evening star. His right ascension on the 1st is 4h. 
10m., his declination is 19° 24' north, his diameter is 
2".6, and he is in the constellation Taurus. 

Neptune sets on the 1st at Oh. 40m. A. M. On the 
31st he sets at lOh. 44m. P. M. 

Mercury, Saturn, Mars, and Neptune are evening 
stars at the close of the month. Venus, Jupiter, and 
Uranus are morning stars. 

«ni » 

Fish Remains In the Lower Silurian. 

The Devonian has for many years been popularly 
known as the " age of fishes." During this geological 
period the ichthyic life of the earth attained a most 
wonderful development, and it was long the current 
belief that during this time fishes first appeared upon 
the earth. The fact that the fauna was most highly 
differentiated and varied has been a stumbling block 
to evolutionists, who could find no ancestors in older 
rocks from which the Devonian forms could have 
arisen. The discovery of fish remains in the Ludlow 
(Upper Silurian) rocks of Great Britain and later on in 
the island of Osel, in the Baltic Sea, carried the fauna 
back one stage in the geological scale as far as Europe 
was concerned. The occurrence of certain markings 
on rocks of Clinton age in New York was long ago 
known ; but it was not until 1885 that fish remains 
were actually found in America below the Devonian. 
In that year Professor Claypole described some re- 
mains from the Onondaga Salt group of Pennsylvania, 
and mentioned some minute spines from the Clinton 
which were thought to belong possibly to fishes. 

In 1888 Mr. Matthews noted the discovery of fish in 
New Brunswick in strata referred to the Lower Hel- 
uerberg, so that it was known then that fish remains 
actually occurred in Upper Silurian strata in North 
America as well as in Europe. This being so, the re- 
mains of vertebrates were expected to occur in older 
rocks than these. 

In 1888, in a collection of fossils made near Canon 
City, Colorado, about eighty miles south of Denver, by 
Mr. T. W. Stanton, Mr. C. D. Wolcott, paleontologist 
of the United States Geological Survey, recognized the 
remains of fish. Their association with fossils of a 
Lower Silurian aspect was so unusual as to give rise to 
the belief that the rocks had been disturbed, and that 
Devonian and Silurian forms had become mingled. 
Further material being desired, Mr. Stanton was in- 
structed to collect during the past summer in Colorado 
and to check up his original observations upon the sec- 
tion. This was done, and from a study of the mate- 
rial, Mr. Wolcott concluded the remains were from 
strata of Trenton age. To verify it, however, he went 
last December to Canon City, studied the section, and 
collected material from the fish bed and above it. As 
a result the announcement was made at a meeting of 
the Biological Society of Washington, on February 7, 
that fish remains had been found in strata of Trenton 
age. 

The remains are of the same type as the placoganoid 
fish from the Upper Silurian of the island of Osel. 
Two forms have so far been recognized. One is related 
to the Elasmobranchii, or the sharks, and consists of 
the outer covering of the notochord. The other is 
probably one of the Placodenuii, a group of extinct 
Paleozoic fish, and consists of numbers of fragments 
of the scales. 

A study of the invertebrate remains found associated 
with the fish, by Mr. Wolcott, showed the fauna to be 
Trenton in its facies. Out of 33 species identified, no 
less than 21 are identical with forms occurring in the 
Mississippi valley. This fauna is found 180 feet above 
the beds with the fish remains. 

The discovery here noted is of the greatest interest. 
It not only carries the vertebrate fauna much farther 
back in time than any previous record, but it is the 
first recorded discovery of vertebrates at so low a hori 
xon in the world. As might have been expected, the 
forms are low types, and represent the possible ances- 
tors of the Devonian forms. It will now be confidently 
anticipated that other similar remains will be found in 
other strata of Lower Silurian age. 

Joseph F. James. 

Washington, D. C, February 9, 1881. 



were not always crowned with success. It is not till 
1621 that we find a beginning of the solution in the 
experiments of a Dutchman, Cornelius Van Drebbel 
This physicist's thermometer consisted of a tube filled 
with air, closed at its upper extremity and dipping at 
its other extremity (which was open) in a bottle con- 
taining nitric acid diluted with water. According as 
the external temperature rose or fell, the air in the 
tube increased or diminished' in volume, and conse- 
quently the liquid descended or rose. 

This instrument, called the calendare vitrum (indi- 
cating glass) by its inventor, constituted what has since 
been called an air thermometer, but as its graduation 
was based upon no definite principle, it was incapable 
of furnishing any comparable reading. 

Along about 1650 the members of the Accademia del 
Cimento, at Florence, introduced into the thermometer 
certain improvements that gave it nearly the form 
that it has to-day ; and its principle was based upon 
the expansion of liquids. The tube was filled with 
colored alcohol. In order to graduate it, it was taken 
to a cellar and the place was marked where the liquid 
came to a rest. Then, starting from this, the portions 
situated above and below the mark were divided into 
one hundred equal parts. As may be seen, it was im- 
possible with such a system to construct two instru- 
ments that should agree. Nevertheless, it was the only 
apparatus that was made use of for half a century. 

Finally, in the latter part of the seventeenth century, 
the physicist Renaldini, of Pisa, a professor at Padua, 
proposed that all thermometers should take the freez- 
ing degree of water as a fixed point, and, as a second 
fixed point, that to which alcohol rises in a tube dip- 
ping in melted butter, the intervening space to be 
divided into equal parts. 

From this epoch, then, dates the present thermome- 
ter, and the first instrument due to this innovation 
dates back to 1701. This was constructed by Newton, 
and was the first thermometer giving comparable read- 
ings that had been devised. The liquid that he adopted 
was linseed oil, which is capable of supporting a higher 
temperature than alcohol without boiling, and his fixed 
point of graduation for the upper limit was the heat 
of the human body, and for the lower, the point at 
which the oil stops at the moment of its congelation. 

A search soon began to be made for a thermometric 
agent other than oil (which was too feebly expanded 
by heat and which congeals at but a slightly elevated 
temperature), and, in 1714, Gabriel Fahrenheit, of 
Dantzig, almost completely solved the problem in the 
construction of the thermometer that now bears his 
name. This was immediately adopted in Germany 
and England (where it is still employed) and was intro- 
duced into France. But along about 1730, scientists 
gave preference to the one that Reaumur had just 
devised. 

Finally, in 1741, Celsius, a professor at Upsal, con- 
structed the instrument called the centigrade ther- 
mometer. 

The three last-named instruments are the ones most 
commonly used, and differ only in the graduation of 
each. — La Science en Famille. 



History of the Thermometer. 

The invention of the thermometer marks an epoch 
in science, for it alone has permitted of obtaining a 
knowledge of the laws that govern calorific phenome- 
na. The first idea of it is perhaps due to the cele- 
brated Van Helmont, who devised an apparatus which, 
to use his words, was " to prove that the water con- 
tained in a bulb attached to a hollow rod rises or 
descends according to the temperature of the surround- 
ing medium.'' 

In the seventeenth century, the necessity of an appa- 
ratus adapted for measuring the differences of the 
temperature was so greatly felt that Galileo, Bacon, 
Scarpi, Fludd, Borelli, and other scientists of the epoch 
devoted themselves in this direction to researches that 



Numerous Uses for Aluminum. 

Among the uses for aluminum suggested by Mr. Eu- 
gene H. Cowles, president of the Lockport Company, 
according to Modem Light and Heat, are the following : 
At fifty cents per pound the new metal will compete 
with copper at seventeen cents, the latter being 3'56 
times as heavy as an equal bulk of aluminum. But 
the electrical conductivity of aluminum that is ninety- 
eight per cent pure is only seventy-five per cent that 
of copper, sothat one-third more area would be requir- 
ed to do the same work. A reduction of forty-five per 
cent in weight of motors for electric cars can be se- 
cured by using the new metal, which in itself is no 
small advantage, seeing that the latter promise to 
come into extensive use in the near future. The coat- 
ing and lasting qualities of aluminum far surpass those 
of tin, and it will cover three times as much surface 
for equal weights, making it necessary to sell tin at 
sixteen cents per pound in competition with the other 
at fifty. Nickel at seventy cents would no longer be 
used for plated ware or coinage, the new metal being 
much cheaper and cjeaner. He expects to see it sell at 
two to three hundred dollars per ton, and at these 
figures it will be the cheapest metal next to iron and 
steel. The price must fall lower and lower as the 
facilities increase for making the material and the 
market adapts itself to the absorption of larger quan- 
tities of the new metal. 



W. Barclay Parsons, chief engineer, is construct- 
ing in the Allegheny Mountains of northern Pennsyl- 
vania a system of lumber railways, using gradients 
frequently of 35 per cent and at times up to and over 
4 per cent. The power used is a Shay engine, a ma- 
chine with three vertical cylinders driving a horizontal 
shaft, which is geared to all the wheels, tender in- 
cluded. This shaft is jointed so that the longest rigid 
wheel base is 56 inches. Such an engine uses the whole 
weight for adhesion, and at a ratio of \i with a weight 
of 60 tons would develop 30,000 pounds tractive power. 
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A STEAK SNOW FLOW. 

The plow shown in the illustration is designed to 
work effectively through heavy drifts or deep and 
solidly packed snow banks, throwing the snow to 
either side of the track as may be desired. It has been 
patented by Mr. Arthur Gardiner, of Terrace, . Utah 
Ter. The forward shell of the plow has a circular 
portion, open at the front and closed at the rear, the 
front edges of the shell being nearly rectangular in 
contour and flaring outward, to direct the incoming 
snow into the smaller or cylindrical portion of the cas- 
ing. At each side of the flaring portion of the casing 
the shell is slightly extended, forming a shield to 
keep the operative parts of the machine free from 
snow. 

Within the flaring end is a series of horizontal par- 
titions, the outer edges of which have a knife edge, to 




distance lines from the telephone building, at No. 
18 Cortlandt Street, New York, and our engraving, 
made from a photograph taken at the time, shows the 
arrangement of the performers. 

In transmitting music of this kind, it has been found 
desirable to have a separate transmitter for every 
instrument, and further, that, where a considerable 
number of instruments are used, it is necessary to so 
arrange the induction coils that their joint resistance 
will bear a fixed ratio to the resistance of the receiving 
instruments and line, all the induction coils being con- 
nected by the same line in multiple series. For this 
class of work the storage battery is admirably adapted 
for operating the transmitters, and by using cells of 
this type, it is possible to run 20 long distance trans- 
mitters from the same battery without drawing a cur- 
rent sufficiently heavy to injure the storage battery. 

By using separate transmitters for 
each instrument, due prominence may 
be given to each of the instruments 
at the receiving end. If one trans 
mitter is arranged to transmit music 
emanating from 50 instruments, it has 
been found that it must be so adjust- 
ed that the average result will be fair. 
Under these conditions, the lighter 
violin parts are heard but very indis- 
tinctly, while the heavier parts pro- 
duce very great noise, but the purity 
of the sound is affected. This, of 
course, gives very unsatisfactory re- 
sults. 

At the receiving station, when it is 
desired to fill halls of considerable 
size, as many as six loud-speaking re- 
ceivers are used. These are connect- 
ed in multiple series, so that their 
joint resistance bears a definite ratio 
to the resistance of the transmitters. 
These are distributed about the hall, 
being usually attached to the chan- 
deliers. On the occasion above referred to, the music 
transmitted from New York over a distance of 250 
miles was listened to by an audience of over 1,000 
persons. 

When we add that similar entertainments have been 
given with music transmitted over a distance of no less 



A DRIVING MECHANISM FOB HAND DRILLS. 
A simple apd economic mechanism is shown in the 
cut whereby a drill may be driven at a high speed, and 
at the same time be conveniently held to work on the 
top, bottom, or sides of objects. It has been patented 
by Mr. J. W. Knapp, of Cross River, N. Y. The drill 
is held by a suitable chuck on the lower threaded end 
of a shaft adapted to revolve in a small casing, the up- 
per end of the shaft carrying a horizontal grooved 
pulley, near which a bracket on the casing affords 
support for the journals of four grooved pulleys, as 
shown in Figs. 2 and 3, the pulleys being journaled in 
pairs. In Fig. 1 a driving pulley, to be rotated by a 
treadle or other approved means, is shown journaled 



is made in the future as that characterized by the 
work of the last few months, the telephone will occupy 



than 460 miles it will be clear that if the same progress . ley near the ceiling, the other end of the cord having 

a weight to counterbalance the spring. A guide rod 
extends from the ceiling to the table, passing down 
on the inside of the spiral spring, to keep the pul- 
leys in the suspended frame in proper alignment with 
the driving pulley. The endless driving belt passes 
from the idler over one of the upper pulleys, thence 
to engagement with one of the pairs of pulleys on the 
bracket of the drill casing and the pulley on the drill 
shaft as shown in Fig. 3,over the other upper pulley,and 
again around the driving wheel. By means of the two 
pairs of pulleys in the bracket of the drill casing, the 
driving belt is always led to engagement with the pul- 
ley on the drill shaft, without regard to the position 
in which the drill is held, and by means of the bal- 
anced spring supporting the frame carrying the upper 
pulleys, the amount of tension will be constant upon 
the belt, as regulated by the weight, no matter how 
much lower or farther away the drill is taken. This 
mechanism is especially adapted for use with jeweler's 
tools and for dental purposes, as well as with an or- 
dinary drill for working metal or wood. 

■ < ■ i m 




GARDINER'S SNOW FLOW. 

readily cut the snow against which the plow is advanc- 
ed, and within each of the compartments formed by 
the partitions a double blade in screw form is hori- 
zontally pivoted. The trunnions of the blades extend 
through the sides of the casing, where they are each 
connected by a crank arm with a vertical bar secured 
to the connecting rod of an engine suitably mounted 
on a truck at the rear. There are also bevel gears 
upon the drive shafts of the two engines to operate a 
shaft carrying a conveyer wheel held to revolve in the 
circular body portion of the casing. The wheel has a 
solid rear disk, and a forward skeleton disk, and be- 
tween these disks, some distance from the center of 
the wheel, are hinged feathering paddles adapted to 
operate against the snow as the wheel is revolved in 
either direction. At the top of the casing in which the 
conveyer wheel revolves are two discharge openings, 
in which a gate or damper is so arranged that the 
snow may be directed to either side of the track. The 
working parts are shown as adapted for use in connec- 
tion with an ordinary car truck, upon which they are 
fitted, the car beiug pushed forward by a locomotive 
in the usual way. 

< < » , » . . . , . . 

LONG DISTANCE TELEPHONE CONCERTS. 

One of the interesting developments of telephone 
work is that which is now steadily going on — the 
transmission of orchestral music over long distances. 
Our readers will recall the large measure of success at- 
tained during the exhibition of the Women's Exchange 
at the Lenox Lyceum last winter, when, besides the 
transmission of music from the local theaters, Boston 
contributed to the entertainment by telephone, in 
the shape of music and re- 
citations. 

This work has been car- 
ried on by the American 
Telephone and Telegraph 
Company, known as the 
"Long Distance Com- 
pany," under the direct 
supervision of their able 
engineer and electrician, 
Mr. F. E. Pickernell, and 
the results obtained with 
but a comparatively short 
experience in so difficult a 
field are exceedingly grati- 
fying and give promise of 
still greater success in the 
near future. 

In a lecture recently de- 
livered in the Town Hall 
at Newton, Mass., Mr. 
Pickernell described the 
methods employed in the 
transmission of music by 
telephone. His remarks 
were very forcibly illus- 
trated by the reception in 
the lecture hall of music 
transmitted over the long a LONG DISTANCE TELEPHONE CONCERT PERFORMERS IN NEW YORK, AUDIENCE AT NEWTON 




KNAPP'S DRIVING MECHANISM FOR HAND DRILLS. 

beneath the work table, on the outer edge of which is 
an idler or guide pulley, above which, and suspended 
from the ceiling, is a frame carrying two pulleys. This 
frame is attached to the lower end of a spiral spring, a 
cord from the upper end of which passes over a pul- 



an important position in our future entertainment, 
both public and private. — Electrical Engineer. 

» < • • • 

One of the latest proposed applications of electricity 
is a policeman's club that contains a galvanic battery. 
When the rowdy seizes the club, thinking to wrest it 
from the policeman, the rowdy receives an electric 
shock, which astonishes and paralyzes him, rendering 
his capture easy. 




The Treatment of Dandruff. 
Dr. Edward Clarke, in the Lancet, states that he has 
had good resultsin persistent dandruff from the follow- 
ing treatment : The scalp should first be thoroughly 

washed with soap and hot 
water and then thoroughly 
dried with a warm and soft 
cloth ; there should then 
be rubbed into the scalp a 
glycerole of tannin, of the 
strength of ten to thirty 
grains to the ounce. Very 
obstinate cases will require 
the higher strength of tan- 
nin. This process should 
be repeated twice a week 
at first, once a week after- 
ward. If tannin fails, as it 
will in some cases, then re- 
sort is had to resorcin. 
After the formation of 
dandruff has ceased, the 
head should be rubbed 
daily with olive oil con- 
taining, to the ounce, ten 
grains of carbolic acid and 
a drachm of oil of cin- 
namon. 



MASS. 



One volt of electromotive 
force is generated for every 
100,000,000 lines of force 
cut per second. 
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Opaque Engraving of Glass. 

In Dingler's Polytechnic Journal, Mr. Lainer gives 
two formulas that permit of preparing solutions for the 
opaque engraving of glass at a relatively low cost. 

I. Two solutions are mixed, one of 10 grammes of 
soda in 20 grammes of water and the other of 10 
grammes of carbonate of potash in 20 of water. To 
this is added 20 grammes of concentrated hydrofluoric 
acid, and then a solution of 10 grammes of sulphate of 
potash in 10 of water. On adding a small quantity of 
hydrofluoric acid, the appearance of a fine grain is ob- 
tained upon glass. 

II. The second formula consists of 4 cubic centimeters 
of water, 1% grammes of carbonate of potash, 0'55 cubic 
centimeter of dilute hydrofluoric acid, and 0'5 cubic 
centimeter of sulphate of potash. The desired degree 
of opacity of the glass is obtained by the alternate ad- 
dition of hydrofluoric acid and carbonate of potash. 

There is a still simpler process, due to Mr. Kampan, 
of Vienna. 

Hydrofluoric acid is neutralized with a few crystals of 
soda, and the fluoride of soda thus obtained is diluted 
with five or six times its volume of water. A good pro- 
portion is obtained with 240 cubic centimeters of com- 
mercial hydrofluoric acid, 600 grammes of powdered 
crystals of soda, and 100 cubic centimeters of water. 
The bare surface of the glass is submitted for a few 
minutes to the action of the ordinary solution em- 
ployed for engraving (one-tenth of hydrofluoric acid), 
and then the plate, after being washed, is dried with a 
sponge. After this the preceding solution is poured 
upon it for opaque engraving, and allowed to remain 
for an hour. The liquid is then poured off and the sur- 
face is washed with water. The water is left upon the 
glass until a thin", pellicle of silicate forms upon the 
surface. By varying the duration of the action of the 
solution, various degrees of opacity may be obtained. 
If the latter is too great, it may be diminished by a 
new solution of hydrofluoric acid for engraving. — 
Revue Industrielle. 

m i t i m 

The Steam Haulage of Canal Boats. 

At a meeting of the Railway Union, in Berlin, Herr 
Wiebe described some experiments recently made on 
two lengths of the Oder and Spree canal, 3J£ miles 
long in all, with a view to ascertain the best method 
of towing large boats. The submerged chain system 
is, he states, unsatisfactory, nor has the endless rope 
system of traction given entirely satisfactory results 
when practically tested during the course of the ex- 
periments, though a great many types of supporting 
post and pulleys were tried. The difficulty encounter- 
ed arose from the rotation of the rope as it moved on- 
ward, which tended to twist the boatpainteraboutthe 
rope, and the form of connection between the rope and 
the painter could not be depended on to stop this 
action. Further experiments were then made by at- 
taching the rope to the center of gravity of a heavy 
towing ear, running behind and drawn by a light loco- 
motive, such as is commonly used in mines. If the rope 
is attached directly to the locomotive, trouble may 
arise from the side pull of the rope tending to over- 
turn the engine. It is for this reason that the towing 
car was adopted in the experiments in question. This 
plan is stated to have proved satisfactory, and boats 
have been towed by it at the rate of from 10 ft. to 12 
ft. per second, though a speed of 5 ft. will in general be 
sufficient. The tension on the tow rope in starting 
three heavy coal barges was as much as 1,764 lb., but 
rapidly decreased as the boats gathered way. 



AN IMPROVED EOTAEY ENGINE. 
The engine shown in the illustration, and which has 
been patented by Mr. Laban J. Everest, is very simple 
in construction, and designed to be durable and effec- 
tive in operation, utilizing the motive power to the 
greatest advantage. The frame supports a cylinder 
made in the shape of a ring having an annular recess, 
closed at one side by a ring-shaped head, while the 
outer edge of a piston extends centrally into this recess 
on the inner side of the cylinder, the piston being 
made in the shape of a wheel on a shaft turning in 
suitable bearings of the frame. The wheel-shaped 
piston has recesses or buckets in its periphery, against 




EVEREST'S BOTABY ENGINE. 

which the steam is tangentially directed through 
angularly arranged inlet "ports in the cylinder. The 
outer ends of these ports are connected by short branch 
pipes with a pipe extending almost entirely around the 
cylinder, the latter pipe being connected at one end 
with the steam supply source and closed at its other 
end. The series of inlet ports follow each other at 
equal distances around the cylinder, and following 
them is an exhaust port connecting with a pipe leading 
to the outside. By this arrangement all but one of the 
buckets in the periphery of the piston are kept con- 
stantly filled with live steam, each discharging as it 
reaches the exhaust port. To insure the steam-tight 
rotation of the piston in the annular recess of the cylin- 
der, packing rings are provided, to be pressed against 
the sides of the piston by set screws placed at suitable 
distances apart in each outer side of the cylinder. 

For further information relative to this invention 
address Messrs. Everest & Betterman, No. 1437 North 
24th Street, Omaha, Neb. 
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THE JAMAICA EXHIBITION. 
This " isle of springs," as its native name signifies, 
has had a somewhat checkered career. Discovered by 
Columbus on his second voyage, in 1494, it remained in 



possession of the Spaniards for upward of a century 
and a half, during which period the native Indians 
were — as was usual in the early days of colonization — 
almost exterminated, and the importation of Africau 
blacks was commenced — a sowing the seeds of slavery 
of which the British empire had to rid itself at a fear- 
fully large cost. The negro population in the West 
Indies is happily now the only memento of what has 
been well called "a kind of incubus upon the empire 
throughout the eighteenth century." 

In 1655 Admiral Penn and Genera! Venables captured 
the island, as an attempt to compensate for the lack 
of success which had attended their expedition against 
Hayti. Thus Jamaica became a British possession at a 
time when England was beginning to feel her supre- 
macy at sea, and to supersede Spain and Portugal as a 
colonizing power. It became one of the foundation 
stones of the Greater Britain of to-day. 

Six years after its conquest regular government was 
established in Jamaica under Colonel d'Oyley ; but the 
later prosperity of the island is due in great measure 
to the wise and energetic policy of Sir Thomas Mody- 
ford, who was sent out as governor during the reign of 
Charles II. During the following years it was the re- 
sort of numerous buccaneers, who there found a coign 
of vantage from which to conduct their marauding ex- 
peditions. In 1782 it was saved from a threatened in- 
vasion of the combined fleets of France and Spain by 
the memorable victory of Rodney over the Compte de 
Grasse, for which he was raised to the peerage. A 
marble statue by Bacon was erected to him in the 
then capital, Spanish Town, but it has recently been 
removed to Kingston, and now overlooks the bay, 
the finest of Jamaica's thirty harbors, all capable of 
affording shelter to large vessels. Other important 
features in the history of the island have been inva- 
sions by the Picaroons of Cuba, occasional rebellions 
on the part of the blacks, political differences with the 
home government, hurricanes, earthquakes, the largest 
of which almost totally destroyed Port Royal in 1692, 
and the Gordon rising in 1865. 

The climate of Jamaica, which is equable, has been 
compared to that of the Riviera ; it is also varied, as 
the high lands offer a pleasing relief to the heat some- 
times felt on the seaboard. The vegetation is in parts 
typical 'of tropical luxuriance, and in parts moun- 
tainous rocks rise bare and rugged ; the river scenery, 
too, with its numerous waterfalls, is very picturesque. 
The sea teems with fish, song birds abound, and the 
island is a veritable happy hunting ground for the 
naturalist and botanist, as Gosse and Kingsley have 
testified. To the hospitality of its inhabitants Mr. 
Froude has lately borne witness. 

Situated as it is on the highroad to the South Ameri- 
can continent, its importance would have been greatly 
increased had the Panama canal become a reality. 

The existing railroads in the island are being extend- 
ed, and Kingston will shortly be connected by a short 
line with Montego Bay and Port Antonio on the north 
coast. Road making is being rapidly pushed on. and 
must materially increase the chances of successful 
transport of fruit and other produce to European 
markets. 

That there is plenty of scope for the further develop- 
ment of the natural resources of the island is evident 
when we read that three-fourths of the arable land is 
at present lying fallow. 

Those who inaugurated the Jamaica exhibition had 
two objects in view — the demonstration to the world 
at large of the natural resources of their island, which 




THE EXHIBITION BUILDING, JAMAICA. 
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are undoubtedly most varied, and which place Jamai- 
ca at the head of the British West Indian Islands, and 
the introduction into the island of the latest improve- 
ments in machinery for the further development of 
these products. The glories of the sugar plantations 
have been dimmed by a series of circumstances over 
which the Jamaicans had but little control, e. g., the 
bounties granted by France and Germany for beet root 
sugar and the increase in the cost of labor (a result of 
the emancipation of the slaves), etc. The lose to the 
island on this score is not so great as has been stated, 
for it is said that not more than five per cent of the 
total population are interested in the production of 
the sugar cane. There are, moreover, other products 
in the island besides sugar, such as rum, tea, coffee, 
cocoa, tobacco, annatto, pimento, beeswax, lime juice, 
and fruits of all kinds, including oranges, bananas, 
mangoes, pineapples, and many of which the names 
are almost unknown in England — "sweet sop," "cheri- 
moyer," "star apple," and the "alligator pear," all of 
which are said to be of excellent flavor. In addition 
to the fruits, turtle, both prepared and dried, and tor- 
toise shell, are all capable of yielding fair profits. Al- 
ready the fruit trade with America is progressing, and 
when the transport to the coast is rendered easier by 
the completion of the new roads under construction, 
and the art of packing is better understood, it is hoped 
that large cargoes of fruit will be successfully shipped 
to England and the Continent, and these native pro- 
ducts of the island become one of its most staple 
supports. 

Time was when oranges were obtainable in England 
only during the winter months ; now, thanks to pow- 
erful steamships, this acceptable fruit is to be had 
almost all the year through, and there is no reason why 
a large number of them should not come from Jamaica, 
where the orange tree grows luxuriantly without culti- 
vation. 

The exhibition is held under all the favorable aus- 
pices that official sanction and guidance can give. Tha 
president, and in fact originator, is Sir Henry Blake, 
the governor. Its commission was appointed by law 
and approved by the Secretary of State, and it was 
opened on the 27th of January last by his Royal High- 
ness Prince George of Wales. 

For the above and our illustration we are indebted 
to the Graphic. 

The following is from a letter in the N. Y. Times : 

The exhibition building of the Jamaica Industrial 
Exhibition, which was formally opened January 27, in 
the form of an immense cross, occupies the central 
point of the plain of Liguanea, and the grounds cover 
twenty-three acres, which are broken up by walks and 
drives. The grounds are about a mile and a half from 
the harbor and about 200 feet above the sea level. The 
long arms of the building point east and west, and at 
the intersection rises a great dome 100 feet high. The 
cupola is gilded and finished to the ground in decora- 
tions of the Moorish order. The nave has a circular 
roof 54 feet high, supported by long lines of pillars. 
The building is lighted throughout by electricity, and 
from the top of the dome at night a great electric 
search light throws its glare far out over the harbor. 

In the main hall of the exhibition, Jamaica reserves 
the central spaces for herself. Canada has the largest 
area, having two of the central compartments and 
three on each side of the main hall. England, France, 
Germany, Austria, and the United States come next, 
in the order mentioned. The display in the United 
States court is anything but creditable to the country, 
and owes whatever credit it deserves to the enterprise 
of private individuals. It occupies one of the central 
and one of the side compartments, with a small space 
in the gallery. The firm of G. J. De Cordova, of New 
York, represents a number of United States firms, who 
have some exhibits, and Mr. De Cordova is one of the 
exhibition commissioners. 

Among the business houses of the United States 
which are rep&esented by exhibits are Schwarlzer & 
Co., who make a display of desks of American manu- 
facture elegautly finished in walnut, cherry, and oak. 
They also show a handsome suit of bedroom furniture 
in oak, which is a revelation to some of the other ex- 
hibitors of goods of the same character. A toilet set 
of oxidized silver, consisting of ewer, basin, and soap 
cups, beautifully chased, is exhibited by Simpson, 
Hall, Miller & Co. 

The Singer Manufacturing Company exhibits a 
sample of its machine with a vibrating shuttle that in- 
terests the ladies as something not seen here before. It 
has a table cover leaf, three drawers, and automatic 
bobbin winder, with a full not of all attachments. Its 
new drop cabinet machine is the first of its kind seen 
in Jamaica. The company also exhibits a machine for 
manufacturing purposes which takes 2,000 stitches a 
minute, and is adapted to work on heavy cloth and 
leather fabrics. 

Burroughs, Wellcome 8c Co., New York and London, 
exhibit the Stanley medicine chest, a facsimile of that 
used by the explorer in Africa. Lascelles, De Mercade 
& Co. have erected a pavilion opposite machinery hall 
for the exhibition of their New York and London firms. 
The building is in the shape of a T and was built by 



the Harvey Lumber Company of Chicago. It was sent 
to Kingston in sections all ready for the carpenters, 
and is a model structure. The roof is of corrugated 
tiles and is surmounted by three flagstaff s, from which 
float the stars and stripes, the Jamaica and the English 
flags. The interior is finished in Georgia pine, with a 
very fine effect. 

Among the more notable American exhibits here are 
these : Edmund C. Cole, of New Haven, Conn., has a 
splendid assortment of buggies and carriages ; Aspin- 
wall 8c Co., a fine display of enamels ; the Ansonia 
Clock Company makes a creditable exhibit of its 
clocks and bronzes ; Simpson, Mclntyre & Co., an ex- 
hibit of butter ; the Binghamton Oil Refining Com- 
pany shows a variety of the manufactured products 
of petroleum ; Mackellar, Smith & Jordan, the Phila- 
delphia type founders, send a display of American type 
tastefully arranged in the large show cases, and a num- 
ber of books, pamphlets, and newspapers that speak in 
the highest terms for the progress of the typographical 
art in the United States. The Edison Mimeograph 
Company exhibits its wonderful copying machines,and 
the National Typewriter Company has a corps of oper- 
ators working their machines. The Domestic Sewing 
Machine Company's exhibit is the wonder of the wo- 
men folk, and the Sheperd Hardware Company send 
for inspection a great variety of ice cream freezers, just 
the thing for this climate. 

The Cannon Hollowware Company displays kitchen- 
ware, and the Sidney School Manufacturing Company 
has a well arranged exhibit of school furniture of all 
kinds. The Archer Company shows an American 
barber chair that suggests peace and comfort, and the 
Amberg File and Index Company's display of letter 
files and cabinets is a notable collection. 

Concerts are to be given in the pavilion on the Wil- 
cox 8c White organs and on the instruments of the 
Chicago Cottage Organ Company, both of which make 
fine displays. Carr 8c Co., of New York, make an ex- 
hibit of agricultural machinery that is specially inter- 
esting, as it is adapted for the preparation of the pro- 
ducts of this island. Marburg Brothers, of Baltimore, 
have a tasteful exhibition of various brands of their 
tobaccos, and the stoves shown by L. Bennett & Sons 
should tempt the natives to discard the use of oil 
stoves, which are now in general use. 



Natural History Notes. 

How the Muskrat Breathes under Ice. — Animals 
that breathe by means of lungs can prolong their stay 
under water only through special anatomical arrange- 
ments, or by having recourse to some extraneous 
means. Mr. W. Spoon, of the Elisha Mitchell Society, 
who has hunted the muskrat in winter, asserts that the 
animal, when obliged to traverse, under ice, a pond so 
wide that it cannot keep up its breathing, stops from 
time to time and exhales the air from its lungs. This 
air, being confined by the ice, becomes oxygenated in 
contact with the water, and the animal, taking a fresh 
inspiration, dives in order to begin its swimming again 
a little further along. It appears that other observers 
have found that if this air is dispersed through the ice 
being struck, the animal is killed through asphyxia. 

Absorption of Organic Matter by Plants. — In a com- 
munication from Prof. Calderon, of the Institute of Las 
Palmas, Canary Isles, he contests the ordinary view 
that the nitrogen of the tissues of plants is derived en- 
tirely from the nitrates and ammoniacal salts absorbed 
through the roots. He does not, however, adopt the 
old theory that the source is the free nitrogen of the 
atmosphere, but rather the nitrogenous organic matter 
which is always floating in the air. The nutrition of 
plants he divides into three classes : necrophagous, the 
absorption of dead organic matter in various stages of 
decomposition ; plasmophagous, the assimilation of 
living organic matter without elimination, or distinc- 
tion of any kind between useful and useless substances, 
such as the nutrition of parasites ; and biophagous, the 
absorption of living organisms, such as that known in 
the case of insectivorous plants. A further illustration 
of the latter kind of nutrition is, according to Prof. 
Calderon, furnished by all plants provided with viscid 
hairs or a glutinous excretion, the object of which is 
the detention and destruction of small insects. To 
prove the importance of the nitrogenous substances 
floating in the air to the life of plants, he deprived air 
of all organic matter in the mode described by Profes- 
sor Tyndall, and subjected lichens to the accessonly of 
this filtered air and distilled water, when he found all 
their physiological functions to be suddenly suspended. 
— Nature. 

Life of Lichens during Winter.— Of all plants, lichens 
are the ones that most easily endure the lowest tempera- 
tures. They are met with in profusion in the polar re- 
gions and at the highest altitudes, where no other plant 
can subsist. The causes of this peculiar resistance be- 
ing unknown, Mr. H. Jumelle decided to ascertain how, 
from the standpoint of gaseous exchanges with the at- 
mosphere, the lichens of our country behave during the 
winter. The study of this point was evidently capable 
of throwing light upon the question of the resistance 
1 of these plants. The results obtained by Mr. Jumelle, 



and recently communicated to the Society of Biology, 
are as follows : 

In our country, when the temperature descends be- 
low zero, lichens enter upon a retarded course of life due 
less to the lowering of the temperature than to a loss 
of water. In lichens that grow under shelter and on 
the ground, the loss of water being less, the gaseous 
exchanges will be merely decreased, and remain sensi- 
ble. On the contrary, in lichens living upon trees and 
exposed to the air, desiccation occurs to a considerable 
extent, and life is then so retarded that, in darkness as 
well as in light, the gaseous exchange no longer be- 
comes appreciable. If, by chance, the lichen contains 
a notable proportion of water, the freezing of the latter 
produces an effect analogous to that of desiccation, and 
the gaseous exchanges are again of the feeblest charac- 
ter. — Revue Scientifique. 

How the World Appears to the Lower Animals. — In 
addition to the organs of hearing, touch, and smell, Sir 
John Lubbock has found upon the antennae of insects 
certain organs that seem to be connected with senses 
that we know nothing about. 

Experiments made upon certain fresh water crusta- 
ceans show that they are sensible to sounds correspond- 
ing to more than 40,000 vibrations per second (sounds 
that we cannot hear), and to ultra-violet rays that we 
cannot perceive. Now all the rays that we can perceive 
appear to us with definite colors, and it should be the 
same with these animals; so that it is probable that 
they see colors that are unknown to us and that are as 
different from those that we are familiar with as red is 
different from yellow or green from violet. It would 
result from this that natural light, which seems white 
to us, would appear colored to them, and that the as- 
pect of nature would be entirely different to them from 
what it is to us. It is possible, therefore, that to cer- 
tain animals nature is full of sounds, colors, and sensa- 
tions that we have no idea of. 

The Longevity of Animals. — What is the maximum 
longevity of animals? It has been found that the 
herbivores, especially those that are compelled to 
work, are generally longer-lived than the carnivores. 
Thus, an ass died a few years ago at Cromarty at the 
age of 106 years. It had belonged to the same family 
since 1779. We have a record of several horses that 
reached the age of 40, 50, or more years. A tow horse 
died at Washington at the age of 62 years. Another 
horse died at New York aged 38 years, and had worked 
up to nearly its last moment. At Philadelphia there 
was a mule that reached the respectable age of 42 years. 
Another mule, aged between 40 and 45 years, is still 
working at a place near San Francisco. A ewe, born at 
Kalinowitz in 1829, remained fertile for twenty years, 
and died in 1850. As for carnivores, a Spanish slut 
recently died in America at the age of 28 years, and 
the case is cited of a cat that died at the age of 22 years 
and 2 months. — La Nature. 

The Color of Batrachians. — According to the re- 
searches of Mr. Ponchet, the green and golden colora- 
tion of the batrachians is produced by yellow chromo- 
blasts and blue iridocysts, the mixture of which gives 
an impression of green upon the retina. Black chroma- 
tophores contained in the derma and epidermis are, by 
extending in a network, capable of covering the other 
chromoblasts, to a greater or less extent, and of giving 
all the shades between dark brown and yellowish green 
or light blue. 

In a note presented by Mr. Chauveau, in the name of 
Mr. Abel Dutartre, the latter describes the principal 
conditions that govern the motions of these black 
chromatophores. He first studies the action of the dif- 
ferent rays of the spectrum, and demonstrates that 
white light and yellow cause a contraction of the black 
chromatophores and render the color of the animal 
lighter, while blue light and violet leave the animal 
more or less dark. Then, examining the influence of 
the bottom, he finds a curious case of mimicry, viz., 
that the coloration of the animal remains light when it 
is placed upon a light bottom, while it remains brown 
when it is placed upon a dark bottom. Finally, Mr. 
Dutartre's researches on the influence of the nervous 
system upon the changes of color in the batrachians 
have shown him that an excitation of the bulb gives 
rise to a lighter coloration, even though such excita- 
tion takes place after the spinal marrow has been cleft 
in the center. Hence it follows that it is notthe nerves 
of animal life that act upon the coloration of batrachi- 
ans, but rather the sympathetic nerve. 



Effects of Heat and Pressure on Rocks. 

The author has continued his researches on the ef- 
fects produced upon rocks in contact with gases sud- 
denly developed by means of such explosives as gun- 
cotton and dynamite. Temperatures of 2,500°, and 
pressures of 1,100 atmospheres, thus obtained, have 
been sufficient to fuse and pulverize the rocks experi- 
mented upon in a very marked manner. The results 
lead M. Daubree to believe that the perforated pipes or 
diatremes, diamantiferous, volcanic, or otherwise, and 
much of the subaerial dust and oceanic deposits are 
formed by such actions as he has obtained in the labo- 
ratory. He also shows that rocks may acquire an ap- 
parent plasticity under the influence of pressure. 
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MANUFACTUBE OF HEAVY GUNS FOB U. S. NAVY. 
(Continued from first page.) 
ships of all classes. We have before stated that in 1886 
the navy department was in possession of but fourteen 
(i inch rifles. The immense progress made in the past 
few years will be readily appreciated when it is re- 
called that our artist saw an equal number of these 
guns (Fig. 4) placed in a row ready for shipment. 

The Bethlehem Company's works (Fig. 1) are situ- 
ated at South Bethlehem, Northampton County, 
Pa., on the Lehigh River, 87 miles from New York 
by way of the Lehigh Valley Railroad and Central 
Railroad of New Jersey, and 55 miles from Philadel- 
phia via the North Pennsylvania branch of the Phila- 
delphia and Reading Railroad. 

Their property covers an extent of about 1J^ miles 
in length by % oiile in width, of which about 20 acres 
are under cover. The works comprise offices, boiler 
houses, blast furnaces, puddle mill, merchant steel 
mill, Bessemer department, with converters, furnaces 
and rolls, chemical and physical laboratories ; but the 
most interesting department is that where the ordnance 
and armor plate are made, by means of powerful hy- 
draulic presses, the 125 ton hammer, and their accom- 
panying appliances. 

The steel for the manufacture of the gun forgings is 
manufactured in open hearth furnaces burning gase- 
ous fuel. When necessary the contents of four furnaces 
of various sizes can be united to cast an ingot of 100 
tons, but that size furnace is usually employed which 
is most suitable for the work in hand. 

When the furnace has been raised to a suitable tem- 
perature, the charge, previously determined upon, is 
entered and subjected to a fusion of several hours. 
The combustion of the previously heated gases and air, 
whose volumes are regulated by valves and dampers, 
develops an intense heat. Frequent tests are made 
while the conversion is going on, to determine the con- 
dition of the metal in the bath. When satisfactory, it is 
tapped into a ladle lined with refractory material and 
transferred to the flask, in which it is subjected to fluid 
compression. The flask is then moved to a position 
under the movable head of the casting press (Fig. 2) 
and hydraulic pressure applied to the metal until the 
requisite compression is obtained. 

This press consists of massive head and base, held to- 
gether by four forged steel columns or bolts secured 
with nuts. A movable head carries the ram to which 
the hydraulic pressure is applied. 

An eye witness of the operation has thus described 
it: "I saw 30 tons of boiling steel put into a vertical 
cylinder, perhaps 40 in. in diameter. A piston, with a 
gradually increasing pressure, running up in thirty- 
five minutes to six tons per square inch, was thrust 
upon that boiling column, and out from the sides 
darted fine jets of blue-burning gas. When - the 
cylinder was so far cooled that contraction no longer 
went on, the pressure was removed." 

When cooled and reheated, the ingot thus cast is 
taken to the forging press (Fig. 3) and there rough- 
moulded into the forms which enter into the final 
fabrication of the gun. 

Bethlehem's hydraulic forging presses are the most 
powerful yet built. They were designed to produce 
any forgings that would probably enter into the heavi- 
est battle ships and their engines and armaments, and 
have already produced many of the largest forgings 
thus far required in this country. 

In shaping the larger pieces the requisite reheatings 
are made in special gas furnaces conveniently located. 

Senator Hawley has given a spirited account of this 
impressive operation. " I saw a cylindrical ingot of 
steel 42 inches in diameter and 92 inches (7 feet 8 inches) 
long, weighing 16 tons, taken easily from the glowing 
furnace and carried quickly and gently to the forge, 
where one end was laid upon an anvil between two up- 
rights, a frame of strong pillars and crossbeams. Close 
above the white and sparkling metal hung a hammer 
head adjustable to the bulk of the metal to be forged. 
The face of the ram that bears upon the steel was, per- 
haps, two feet long and eight inches wide. Its longer 
dimension coincided with the axis of the steel cylinder. 
Near by stood a lad to control the ordinary levers or 
throttle bars by which steam or hydraulic power is 
applied. 

" The lad pulled the lever, the hammer went down 
gracefully and silently, with a pressure of 3,000 tons, 
six or eight inches into the cylinder, and the mass of 
16 tons gave way, spread, and flowed from end to end 
as dough gives way under the fist of the baker. After 
each successive pressure the cylinder was revolved a 
few degrees to be ready for the next, as the blacksmith 
turns the rod with his left hand for successive strokes 
of the hammer." 

After their reduction to approximate dimensions the 
forgings are oil-hardened and annealed, numerous test 
pieces being taken out during all the steps of the 
manufacture and very carefully analyzed and subjected 
to physical tests. Naval inspectors watch all these 
operations carefully, securing a complete history of the 
metal at all its various stages. The parts are then 
transferred to the machine shop to be machined to 
the dimensions required by the very rigid specifica- 



tions laid down for the guidance of the inspecting 
officers. 

The machine shop, which is well lighted by electri- 
city, contains lathes, planers, boring mills, Blotters, 
drilling machines, shapers, etc. Among these are : a 
planer in which 13 feet by 13 feet by 50 feet 10 inches 
can be planed ; 10-foot face plate lathe ; boring mills 
of the most recent design, and some of the most power- 
ful lathes in existence. The building containing these 
tools is 641 feet in length by 116 feet in width and is 
served by pneumatic traveling cranes, 60 feet span and 
45 feet hoist, with lifting capacities of from 25 to 100 
tons. 

This machining is followed by another rigid inspec- 
tion for dimensions and surface defects, when forgings 
are shipped in sets to the gun factory for fabrication 
into the finished gun. On their receipt at the gun 
factory they are again carefully inspected before pro- 
ceeding to the various stages of boring, turning, shrink- 
ing together, chambering and rifling, which operations 
will be fully described in a subsequent article. 



Plaster Casts. 

Have the following articles on your bench ready for 
use : 

1st. Soap Varnish, made by dissolving English white 
Castile soap in soft water to the consistency of milk. 

2d. Dredge Cup. — Take a half-pound baking powder 
can, and have your tinner make a cover for it, having 
the entire top part made of strainer wire, such as is 
used on milk pails. Keep this cup always filled with 
fine, strong plaster. 

3d. Bottle of Mixing Solution. — Consisting of soft 
water and two per cent of alum, or borax, or sulphate 
of potash. 

4th. Pepper-box, filled with fine, powdered soap- 
stone, and a jeweler's extra soft bench brush. 

We will suppose you have a perfect impression for 
full mouth. Coat the impression with soap varnish, 
brushing it in thoroughly till a good lather forms ; now 
rinse off with cold water and it is ready to pour. Next 
pour in your bowl the right quantity of mixing solu- 
tion, then add the plaster, shaking it in carefully from 
the dredge cup till it comes a little above the surface 
of the solution ; stir a little. If not thick enough, 
shake in more plaster, for to have a good, smooth, 
hard model it should be worked as thick as possible, 
and it can be worked very thick, as the solution used 
causes it to set slowly. Now fill the impression slowly, 
tapping the bottom of the cup to make the plaster 
settle and drive all air to the surface. When the model 
is hard enough, separate it from the impression and let 
it stand to dry. Shake the soapstone over it thickly 
and polish with the jeweler's brush till perfectly 
smooth. A model made thus, and then before pack- 
ing covered with the tin-foil, or liquid tin, gives a plate 
as smooth as when vulcanized on solid metal cast. — Dr. 
Win. Steele, in Items. 



Foreign Patent Sharks. 

Messrs. Wm. P. Thompson & Company, agents for 
European patents, call attention in a circular letter to 
a system of imposition upon American inventors who 
are captured by the " cheap " work offered by alleged 
attorneys, who flood the country with circulars fishing 
for prey. There are so many shark schemes practiced 
upon the inventor — and it is usually only those who 
can least afford the loss who are caught — that the only 
safe plan, as the Electrical Review truthfully remarks, 
is to deal with attorneys who are recommended by 
people you know or who have some other equally reli- 
able indorsement. Beware of the man who wants to 
sell your patent at a fabulous price, if you will only 
pay 20 or 30 dollars for advertising expenses. Beware 
of the man who in a flaming circular offers to do pro- 
fessional work for almost nothing. You can be as- 
sured he has some sinister motive in making the 
proposition, and before you get through with him you 
will find him dear enough. 

The following is quoted from the letter. 

We think it right to expose to you the full particu- 
lars, as far as we have been able to ascertain them, of 
an organized system by which, on an average, at least 
20 American patentees per week are grossly victimized. 
Certain individuals in this country, who have lately 
got themselves registered as patent agents, have circu- 
lars sent round from places in New York or Washing- 
ton, usually in the name of some high-sounding com- 
pany. These circulars are sent to every patentee the 
moment his name appears in the Official Gazette of the 
United States Patent Office, offering to procure Euro- 
pean patents for them at what they please to term cost 
price, or seemingly without any profit re themselves, 
and afterward to negotiate the sale of such patents. 
They also sometimes publish statements of the number 
of companies which they make appear to have floated 
for purchasing patents, whereas we do not believe that 
one solitary individual has ever received a penny from 
them by the sale of his patent. We have letters from 
patentees in America complaining that they have sent 
$20 for provisional protection to some of those gentry, 
but have never got a reply or acknowledgment of any 
kind whatever. The French patents, if applied for by 



them at all, are, of course, in every instance, absolutely 
null and void, owing to the prior publication of the 
United States patents in America. The German pat- 
ents, if applied for at all, are refused for a similar rea- 
son. The English patents are at least nine times out 
of ten null and void, owing to sufficient information 
having been set forth in the United States Gazette to 
enable a person to work the invention. As, too, the 
provisional specifications of these patents are simply 
copied from the Gazette already published in Great 
Britain, it is very doubtful whether in any case the 
patents can be upheld, as it is certain that everything 
contained in the provisional specification had fallen 
into the public domain before the date of application. 
These bogus companies, of course, hand the patents 
over to the individuals who are really the company, 
stating that they have put the patent into the hands 
of a high-class firm of English patent agents. Now, if 
this system is to continue, in a very short time two re- 
sults will follow : (1) Every patentee who has paid a 
reasonable fee for a patent to his American patent 
agent, on getting these circulars, not knowing the 
actual facts of the case, will at once consider that he 
has been imposed upon by his American patent agent. 
(2) As the inventors in all these bogus cases will have 
simply lost their money without any return whatso- 
ever, in a short time European patents will be looked 
upon as nothing but sinks in which all money invested 
in them is lost. The success of these men shows also 
that American patent agents do not sufficiently ex- 
plain to their clients the value of European patents, 
otherwise the clients would have taken out the patent 
through their own agents, and in proper time, instead 
of falling into the hands of these harpies. 

m i » i m 

Edison's Explanation of the Ampere and the 
Volt. 

During a recent examination a lawyer put the fol- 
lowing question to Thomas A. Edison : 

" Explain what is meant by the number of volts in 
an electric current ?"' To which he replied: 

" I will have to use the analogy of a waterfall to ex- 
plain. Say we have a current of water and a turbine 
wheel. If I have a turbine wheel and allow a thou- 
sand gallons per second to fall from a height of one 
foot on the turbine, I get a certain power,, we will say 
one horse power. Now the one foot of fall will repre- 
sent one volt of pressure in electricity, and the thousand 
gallons will represent the ampere or the amount of 
current. We will call that one ampere. Thus we have 
a thousand gallons of water or one ampere falling one 
foot or one volt or under one volt of pressure, and the 
water working the turbine gives one horsepower. If, 
now, we go a thousand feet high, and take one gallon 
of water and let it fall on the turbine wheel, we will 
get the same power as we had before, namely, one 
horse power. We have got a thousand times less cur- 
rent or less water, and we will have a thousandth of an 
ampere in place of one ampere, and we will have a 
thousand volts in place of one volt, and we will have 
a fall of water a thousand feet as against one foot. 
Now the fall of water or the height from which it falls 
is the pressure or volts in electricity, and the amount 
of water is the amperes. It will be seen that a thou- 
sand gallons a minute falling on a man from a height 
of only one foot would be no danger to the man, and 
that if we took one gallon and took it up a thousand 
feet and let it fall down it would crush him. So it is 
not the quantity or current of water that does the 
damage, but it is the velocity or the pressure that pro- 
duces the effect." 



Cleanly and Orderly Workshops. 

There is no doubt about it, cleanliness about a shop 
is one of the rules which should be most rigidly en- 
forced. There is no excuse for permitting piles of rub- 
bish, scraps, etc., to lie around on the floor and 
benches, neither should the machinery be allowed to 
remain covered with grease and dirt. Clean ma- 
chinery tends toward the keeping of everything in 
the best order. Dirt and grease often hide indications 
which if observed in time might prevent a breakdown, 
and an attendant loss of property, and possibly a loss 
of life or an injury to the workmen. Workmen should 
take pride in keeping their benches and surroundings 
as free from litter as possible. It is an unpleasant sight 
to go into a shop and observe a workman who desires 
some particular small tool rummaging over the num- 
erous scraps, tools, etc., which cover the machine or 
bench at which he is working in order to find the tool 
he desires to use. Each workman should have a par- 
ticular place for each tool, and return it to its pro- 
per place as soon as he is done with it. It is a very 
simple matter, adds the Railway Master Mechanic, to 
clean up a bench at least once a day, but when it is 
neglected from day to day, it soon presents an untidy 
and unsightly appearance. 

«i>i> 

N. F. BURNHAM, the inventor of the turbine water 
wheel bearing his name, died at York, Pa., on the 22d 
ult. His inventions and improvements, covering a 
period from 1859 to 1888, will be a lasting memorial of 
his mechanical skill. 
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SHIPPING NITRATE AT PISAGUA, CHILI. 




THE NITRATE OF SODA MINES AND WORKS IN CHILL 
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THE CHILIAN NITBATE OF 80DA MINES AND 
"WORKS. 

The two nitrate oflcinas or establishments of Jaz 
Pampa and Paccha count among the most important, 
and are undoubtedly the most picturesquely situated, 
of any on the pampas or plains of Tarapaca. They are 
built on opposite sides of a deep quebrada or gulch, 
through which the Nitrate Railway passes. Indeed, 
the word Jaz, a local term implying divided, is here 
used to denote the fashion in which the level surface 
of the pampa has been rent apart by some bygone 
convulsion of nature. 

Advantage has been taken of this natural formation 
to lay out the oflcinas of the Jaz in such wise as to ob- 
tain unusual facilities for commodious and economical 
working. The caliche or raw material of nitrate, hav- 
ing been extracted from the calicheras or pockets situ- 
ate on the pampas, is brought to the crushers erected 
at the edge of the gulch or summit of the maquina, 
and, being run through them, falls into the boiling 
tanks below. The nitrate in solution flows into the 
bateas or precipitating tanks, where on cooling it 
crystallizes, while the earthy refuse, or ripio, left in 
the boiling tanks, is cleared out by hand, and shot 
from tip cars into the valley below. 

The washed and prepared nitrate is then bagged and 
transported to the shipping port of Pisagua, where a 
fleet of vessels is generally anchored to receive and con- 
vey the product to all parts of the world. At this port 
there are piers alongside of which launches are brought 
into which the nitrate bags are dumped and towed 
out to the ships. Quite a large part of the shipment, 
however, is effected by means of balsas or small floats, 
consisting of a pair of tubular skins, lashed together 
and inflated with air. These balsas are very buoyant, 
very light, easily propelled. The manner of loading 
and propelling them is clearly shown in our engraving. 
The native boatmen are exceedingly dexterous at the 
business, and are satisfied with earnings of a few cents 
a day. 

We are indebted to the Illustrated London News for 

our engravings. 

< in » 

SIMPLE MILLING ATTACHMENT FOE FOOT LATHES. 

The plan of making one machine answer the purpose 
of several separate machines for different purposes is 
not advisable, for many reasons ; but when a simple 
and useful attachment, like that shown in the engrav- 
ing, can be readily and cheaply made without altering 
the lathe, and arranged for use without waste of time, 
it is desirable, especially when the use of such an at- 
tachment effects a great saving of time, and takes the 
place of files in many kinds of work. 

The milling attachment here shown is applied to the 
small engine lathe (8 inch swing, 42 inch bed) made by 
W. C. Young & Co., of Worcester, Mass., as this lathe is 
well fitted for the purpose, but it may of course be ap- 
plied as readily to other lathes fitted with the same 
slide rest, and with some changes it may be adapted to 
almost any engine lathe. 

The slide rest illustrated is inverted, and the part 
which is designed to hold the tool post is secured to 
the lathe carriage by the bolt that commonly holds 
the slide rest in the position of use. The bottom of the 
slide rest, which is thus placed uppermost, forms 
a bed of sufficient size for receiving work as large 
as would usually be done in a lathe, and the T 
slot furnishes a ready means of securing the 
work or the holders for the work. In Fig. 1 
two angle plates are shown secured to the slide 
rest by bolts entering the T slot. The upright 
portions of the angle plates are slotted to per- 
mit of adjusting the centers at the desired 
height. The fixed center is held in place in one 
of the angle plates by nuts on opposite sides of 
the plate. The movable center is supported in 
the other angled plate by a sleeve which passes 
through the slot in the plate. 

The inner end of the center carries an H- 
shaped bar, which clamps the end of the dog on 
the mandrel which holds the work. The outer 
end of the movable center is provided with 
small cylinder divided like an index plate. The 
outer nut on the sleeve which supports the 
movable center has a slotted right-angled arm, 
which extends outwardly and along the face of 
the graduated cylinder. In the slot of the arm 
is clamped a sleeve, in which is inserted a screw 
with a conical point, which may be inserted in 
any of the holes in the graduated cylinder, the 
screw being adjustable along the slotted arm 
to bring it opposite any series of holes as may be 
required. 

The division of the cylinder may be effected with 
sufficient accuracy for most purposes by means of divi- 
ders, but more accurate results may be secured in the 
manner described in SUPPLEMENTS No. 317, 732, 740. 

Taps, reamers, and cutters may be fluted by the aid 
of this simple and easily made apparatus, the cutter 
being carried by the lathe either on a mandrel between 
the centers or projecting from a chuck on the lathe 
mandrel. 

For plain work, the simple vise, shown in Fig. 2, way 



be used. If the work to be done is too large to go be- 
tween the slide rest and cutter, it will be necessary to 
raise the head of the lathe. If, on the other hand, the 
slide rest is too low, it may be raised by inserting 
washers between the rest and lathe carriage. To facili- 
tate placing these washers, they should be slit from 
the center outward to the periphery, to allow of put- 
ting them in place without removing the bolt from the 
slide rest and lathe carriage. 



OLITE OIL LAMP. 
The lamp shown in the engraving was recently pur- 
chased in the Mercato Vecchio at Florence. These 




OLIVE OIL LAMP. 

lamps are used not only in Tuscany, but in many of 
the other provinces of Italy, and form an article of 
commerce not only for actual use, but being so artistic, 
large numbers are sold annually to European travelers 
as souvenirs. They are quite inexpensive, considering 
the amount of material and the work put upon them, 
the larger ones costing only $1.35 complete, while small 
ones may be purchased for 75 cents. They show an 
amount of hand work which is seldom seen in American 
goods of the same class. 

These lamps are made in several different designs 
and with one, two, three, or even four beaks. The 
lamp illustrated is 22 inches high and is made through- 
out of cast brass, with the exception of the extra oil 
carrier, which is of copper. Every lamp is provided 
with a pair of snuffers, an extinguisher, and an instru- 




MILLING ATTACHMENT FOB FOOT LATHES. 

ment for picking the wick. These three articles are 
suspended from the lamp with brass chains having 
brazed links. The lamp font is tinned on the inside 
to prevent corrosion, and is arranged to slide up or 
down the rod. The wicks, which are of wool, pass 
through small brass tubes inserted loosely in the 
beaks. The supply of oil contained in the font being 
limited, the small oil reservoir holding a charge of oil 
is suspended from the lamp. The olive oil, which is very 
cheap, costing only 8 to 10 soldi (8 to 10 cents) the liter, 
is manufactured from small olives or those unfit for 
eating. These lamps give a soft, pleasant light. 



Food before Sleep.* 

Many persons, though not actually sick, keep below 
par in strength and general tone, and I am of the 
opinion that fasting during the long interval between 
supper and breakfast, and especially the complete 
emptiness of the stomach during sleep, adds greatly to 
the amount of emaciation, sleeplessness and general 
weakness we so often meet. 

Physiology teaches that in the body there is a per- 
petual disintegration of tissue, sleeping or waking ; it 
is therefore logical to believe that the supply of nour- 
ishment should be somewhat continuous, especially in 
those who are below par, if we would counteract their 
emaciation and lowered degree of vitality ; and as 
bodily exercise is suspended during sleep, with wear 
and tear correspondingly diminished, while digestion, 
assimilation and nutritive activity continue as usual, 
the food furnished during this period adds more than 
is destroyed, and increased weight and improved gen- 
eral vigor is the result. 

All beings except man are governed by natural in- 
stinct, and every being with a stomach, except man, 
eats before sleep, and even the human infant, guided 
by the same instinct, sucks frequently day and night, 
and if its stomach is empty for any prolonged period, 
it cries long and loud. 

Digestion requires no interval of rest, and if the 
amount of food during the twenty-four hours is, in 
quantity and quality, not beyond the physiological 
limit, it makes no hurtful difference to the stomach how 
few or how short are the intervals between eating, but 
it does make a vast difference in the weak and ema- 
ciated one's welfare to have a modicum of food in the 
stomach during the time of sleep, that, instead of being 
consumed by bodily action, it may during the interval 
improve the lowered system ; and I am fully satisfied 
that were the weakly, the emaciated, and the sleepless 
to rightly take a light lunch or meal of simple, nutri- 
tious food before going to bed for a prolonged period, 
nine in ten of them would be thereby lifted into a bet- 
ter standard of health. 

In my specialty (nose and throat) I encounter cases 
that, in addition to local and constitutional treatment, 
need an increase of nutritious food, and I find that by 
directing a bowl of bread and milk, or a mug of beer 
and a few biscuits, or a saucer of oatmeal and cream 
before going to bed, for a few months, a surprising in- 
crease in weight, strength, and general tone results; on 
the contrary, persons who are too stout or plethoric 
should follow an opposite course. 

♦ ' i t ♦ 

Soldering of Glass and Porcelain with metals. 
Mr. Oailletet has recently made known to the Societe 
de Physique a process of soldering glass and porcelain 
with metals. Mechanists, physicists, and chemists will 
appreciate the practical importance of this proc.p»s, 
which permits of adapting any metallic object what- 
ever (cock, tube, conducting wire, etc.) to experimental 
apparatus in such a way as to prevent any leakage, 
even under high pressures. 

The process is very simple. The portion of the tube 
that is to be soldered is first covered with a thin layer 
of platinum. This deposit is obtained by covering the 
slightly heated glass, by means of a brush, with very 
neutral chloride of platinum, mixed with essen- 
tial oil of chamomile. The oil is slowly evapo- 
rated, and, when the white and odoriferous 
vapors cease to be given off, the temperature 
is raised to a red heat. The platinum is then 
reduced and covers the glass tube with a bright 
layer of metal. On fixing the tube thus metal- 
lized, and placed in a bath of sulphate of cop- 
per, to the negative pole of a battery of suita- 
ble energy, there is deposited upon the platinum 
a ring of copper, which should be malleable 
and very adhesive if the operation has been 
properly performed. 

In this state, the glass tube covered with cop- 
per can be treated like a genuine metallic tube 
and be soldered by means of tin to iron, copper, 
bronze, platinum, and all metals that can be 
united with tin solder. 

The resistance and strength of such soldering 
are very great. Mr. Cailletet has found that a 
tube of his apparatus for liquefying gases, the 
upper extremity of which had been closed by 
means of an ajutage thus soldered, resists pres- 
sures of more than 300 atmospheres. The tube, 
instead of being platinized, may be silverized 
by raising the glass covered with nitrate of sil- 
ver up to a heat bordering on red. The silver 
thus reduced adheres perfectly to the glass, but numer- 
ous experiments have caused platinizing to be prefer- 
red to silverizing in the majority of cases. — La Nature. 



Eczema front the Virginian Creeper. 

The Lancet (London) relates a number of unmistak- 
able cases of eczema produced from gathering leaves of 
the Virginian creeper. The effect, rash, heat, and irri- 
tation of the skin, is the same as that caused by ivy 
and dogwood on some persons. 



• Or. Wm. T. Catbell, in the Han/land Medical Journal. 
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Progress of Steam Navigation on the Great Lakes. 

Census Bulletin 29 says : It is probable that the his- 
tory of marine architecture does not furnish another 
instance of so rapid and complete a revolution in the 
material and structure of floating equipment as has 
taken place on the great lakes since 1886. 

The facts show not only radical changes that have 
taken place in the class of vessels used for transporta- 
tion on the great lakes, but an increase in the tonnage 
and valuation during this brief period. In 1886 the net 
tonnage was 634,652, in 1890 it had reached 826,360, an 
increase of 191,708 tons. The estimated value of these 
vessels in 1886 was $30,597,450, and in 1890 the aggregate 
valuation was $58,128,500, an increase compared with 
1886 of $27,531,050. Sailing vessels are fast giving place 
to vessels propelled by steam. 

In 1886 there were but 21 propellers of over 1,500 tons 
burden. In 1890 there were 110 propellers of this class. 
But the tonnage of vessels of this class has increased 
more rapidly than their number. Thus the total ton- 
nage of the 21 vessels of over 1,500 tons burden in 1886 
was 34,868, while the total tonnage of the 110 vessels in 
1890 was 188,390; that is to say, the percentage of in- 
crease in the number of vessels is 433 81, while the per- 
centage of increase in tonnage is 440-29. The total 
value of this class of vessels in 1886 was $2,645,000 ; in 
1890 it was $15,000,092, showing an increase for the four 
years of 57059 per cent. A comparison similar to this 
for any of the classes of vessels, when taken in connec- 
tion with well known facts relative to the ownership 
of these large vessels, clearly shows that the traffic of 
the great lakes is rapidly coming under the control of 
companies having at their command large capital. 

The same conclusion may be arrived at if the changes 
in the material made use of in the building of new ves- 
sels are considered. Steel is more generally used for 
large vessels than iron, composite, or wood. In 1886 
there were but 6 steel vessels afloat on the lakes, with 
an aggregate tonnage of 6,459 tons and an aggregate 
value of $694,000. From the corresponding data for 
the year 1890, it appears there are now 68 steel vessels 
afloat on the lakes, with an aggregate tonnage of 
99,457 tons and an aggregate value of $11,964,000. This 
shows an increase iu number of vessels of 1,03333 per 
cent, in tonnage of 1,439°82 per cent, and in valuation 
of 1,62399 per cent. Iron and wooden vessels have 
barely held their own during these years. Vessels built 
of composite, on the other hand, show a marked in- 
crease, both in number, tonnage, and value. 

These facts indicate that a new factor is being intro- 
duced into the problem of transcontinental transporta- 
tion. 

♦ < » > ♦ 

Economic Steaming. 

Certain remarkable economical results have been ob- 
tained by M. August Normand, of Havre, with the en- 
gines of a torpedo boat constructed by his firm, which 
were made the subject of a paper which he read before 
the French Institution of Civil Engineers on the 5th of 
December last. The following abstract, for which we 
are indebted to the Engineer, will be found interest- 
ing : 

M. Normand has recently delivered to the French 
government three single screw torpedo boats, Nos. 126, 
127, and 128, and one twin screw boat, the Avant-Garde. 
The consumption of fuel at slow speed — ten knots — was 
found to be so small in the case of Nos. 126, 127, and 
ttta Avant-Garde, that it was deemed advisable to carry 
out a trial with No. 128 with exceptional care, and for 
this purpose the boat made two runs on successive days, 
of eight hours each. 

M. Normand puts down the consumption at 5 kilo, 
per horse per hour, which means about 1°25 pounds of 
coal per English horse power per hour ; an extraordi- 
narily low figure, when it is borne in mind that the en- 
gines are compound, not triple expansion. The trials 
were carried out by an official committee. The princi- 
pal dimensions of the boat are as follows : Length over 
all, including the rudder, 121 feet ; beam, 13 feet 2 
inches ; mean draught, 3 feet 9^ inches ; displacement, 
about 79 tons. 

The boiler is of the locomotive type, but presents 
many peculiarities. There are 317 tubes, 8 feet 8 inches 
long and \\i inches diameter. These tubes are rolled 
into the plates, and fitted at the fire box end with 
bell-mouthed ferrules. The grate surface is a little over 
30 square feet. The total heating surface is 1,425 square 
feet ; the pressure 143 pounds per square inch. A deep 
hanging bridge is worked into the flat crown of the fire 
box, and a fire brick bridge curves back over the grate. 
Thus a species of combustion chamber is formed, 
which, with the bell-mouthed ferrules, perfectly pro- 
tects the tube ends and tube plate and prevents leakage. 
These boilers, we understand, give no trouble what- 
ever. The total weight of the boiler, with water and all 
fittings and accessories, is nearly 16 tons. Of this the 
water represents about 45 tons, and the grate bars and 
bearers about 17 cwt. The external fire box crown is 
brought down lower than usual, and to provide steam 
room a steam drum about 2 feet in diameter has been 
added to the barrel of the boiler. In the water space 
at each side of the fire box thin plates are placed to 
permit the quiet descent of water between them and 



the outer shell plate, while the steam and water to- 
gether can rise unhindered at the fire box side. The 
tubes are of brass, with copper ends next the fire box. 

The engines are intended to indicate 900 horse power 
when making 320 revolutions per minute. They weigh 
complete, without water, about 12 tons. The water in 
the condenser and hot well adds about 1*25 tons to this. 
The water circulates automatically through the con- 
denser when the boat is in motion. A small centrifugal 
pump is provided to maintain the circulation when the 
boat is not moving through the water. The cylinders 
are 17*3 inches and 27*24 inches by 173 inches. 
The valve boxes are placed between the cylinders. 
They are cast in one with the small cylinder. The 
cylinders are jacketed all over. The jackets are 
supplied direct from the valve chest of the high 
pressure cylinder, and the drain pipes are fixed at the 
lowest points, so that the jackets can be kept quite clear 
of water. At each end of the high pressure cylinder is 
fixed a small relief valve, which opens if the compression 
becomes excessive, as may be the case when the engines 
are running linked up. If it were not for these valves, 
the engines must when running at full speed have too 
little compression, but by their aid M. Normand is able 
to give ample compression at full speed, and yet run 
no risk at low speeds when working very expansively. 
The valves open at each stroke, permitting the surplus 
steam to escape into the chimney before the admis- 
sion port opens. These valves have worked satisfac- 
torily up to the present. The frames of the engine are of 
gun metal, with diagonal steel ties. The slide bars are 
of bronze, grooved for oil, and with water circulation 
through them. The piston and connecting rods are of 
steel. The condenser tubes are fixed by rolling into 
the tube plates. They are bent slightly to permit con- 
traction and expansion. No packing of any kind is 
used. This method is said to answer perfectly. The 
feed water is cleared of grease and dirt by being passed 
through a sponge filter. The sponge arrests the grease, 
but lets the water pass freely. The feed is next passed 
through a heater consisting of a sheaf of tubes rolled 
into plates at each end. The sheaf is placed in a cop- 
per vessel. The feed water circulates round the tubes. 
A special valve worked by an eccentric on the after end 
of the crank shaft admits, during the period of expan- 
sion, steam from the large cylinder to the heater at 
each stroke. This steam moves through the tubes in a 
direction opposite to that in which the water moves. 
The water at slow speed is raised to a temperature of 
about 158° Fah. ; at full speed it is heated to 212° Fab. 
The water resulting from the condensation of the steam 
passes by a steam trap to the condenser. A second 
and similar trap drains the jackets, and the hot water 
is passed through a copper coil in the hot well, so that 
it gives up its heat to the feed water before entering 
the condenser. 

The accompanying table gives the results of the 

trials for economy : 

First Day. Second Day. 

Total number of revolutions ... 87,000 64,577 

Speed in knots 10819 10*412 

Consumption of coal : 

Total during eight hours 9261b. 8811b. 

Per hour 127 1b. l.iilb. 

Per hour and square foot of grate 75 1b. 651b. 

Perknot 11751b. 10751b. 

Per knot at ten knots 101b. 102 lb. 

Waterperhour 1,9881b. 1,9881b. 

Indicated horse power 11995 11233 

Coal per horse per hour 1*054 lb. 0979 lb. 

The extreme economy obtained during these trials is 
attributable to two causes. In the first place, the boiler 
was very economical. In the second, the engines used 
the steam supplied to them to the best advantage. The 
report of the commission estimates the theoretical 
value of the fuel, which was special torpedo boat bri- 
quettes from Anzin, at 16 pounds of steam to the pound 
of fuel. The boiler actually made 12 pounds per pound 
of coal, so that the efficiency was 75 per cent, a very 
excellent result. During the trial the grate area was 
reduced by fire tiles to a little over 17 square feet, the 
fans were not worked, and the stokehold hatches were 
open all the time. The heating surface stood in the 
ratio of 81 '6 to 1 of the grate surface. M. Normand at- 
taches much importance to the arrangement of the 
tubes in the tube plates, and he cites a very remark- 
able experiment made with a locomotive boiler. A 
cock was fitted on the shell of this boiler, and from the 
cock a small bore tube was led down through the 
water to a point in close proximity to the tube plate of 
the fire box. When the boiler was worked at full power 
with a sharp draught, no water could be got from the 
cock, nothing but steam. This is a highly suggestive 
experiment, and does much to explain why tubes be- 
come leaky when forced draught is used. M. Normand 
classifies the causes of the exceptional economy of his 
engines under four heads : First, the great economical 
efficiency of the boiler ; second, the complete compres- 
sion in the small cylinder, by which clearance was 
eliminated ; thirdly, the heating of the feed water ; 
fourthly, the superheating of the steam due to throt- 
tling. 

Revolutions per minute, 135*7. Mean pressure, small 
cylinder, 19*2 pounds; indicated horse power, 61*72; 
boiler pressure, 60 pounds ; ditto in intermediate re- 



ceiver, 8*0 pounds ; vacuum, 22 inches ; temperature of 
feed water, 178° Fah. Large cylinder, average pressure, 
9 pounds ; indicated horse power, 6260. Total indi- 
cated horse power, 114*32. 

As the boiler produced 12 pounds of steam for each 
pound of fuel burned, and the consumption was 1*25 
pounds nearly per English horse power per hour, we 
have 12 X 1*25 = 15 pounds as the weight of steam used 
per horse per hour. This is an extremely small con- 
sumption, but not impossible. It has been exceeded 
with some pumping engines, for example. But it ap- 
pears yet smaller when we consider that the pressure 
during the trial did not exceed 60 pounds above the 
atmosphere. We see no reason to doubt the sub- 
stantial accuracy of the report. The diagrams were 
taken every half hour ; the briquettes put on board 
before the eight hours' run were weighed, those left 
unburned were weighed after the run, and the differ- 
ence was the consumption. The feed water was not 
measured, however, and the evaporation of 12 to 1 has 
been deduced from that of a Scotch boiler in the steam- 
ship Chasseur, which was found by actual experiment 
to make 929 pounds of steam per pound of coal. We 
believe that the actual efficiency of the torpedo boat 
boiler has been underestimated. 

The heating surface for the power was enormous ; 
the rate of combustion, very slow. The firing seems to 
have been conducted on the principles with which our 
own engine trials under the auspices of the Royal Agri- 
cultural Society have made us familiar, the briquettes 
being carefully broken into small pieces. The feed 
water was raised to a high temperature. Under the 
circumstances, we think we may take the evaporation 
as more nearly 13 pounds than 12 pounds of water per 
pound of fuel, and the consumption then becomes 
13 X 1*25 = 16*25 pounds, which is not exceptional, 
although very good. Nothing is known with certainty 
as to the consumption when the boat is running at full 
speed. It is, of course, considerably in excess of that 
reported for the low speed. 

The entire experiment is very instructive, and the re- 
sults all go to teach the same truth, namely, that maxi- 
mum economy can only be had by using dry steam and 
neutralizing the effect of clearance. The performance 
of the machinery as a whole reflects very great credit 
on M. Normand. 



The Dangerous Alternating Current. 

Humidity reached pretty nearly high water mark as 
midnight approached last night, and several things re- 
sulted. 

One was the display of three electric lights on Broad- 
way, opposite St. Paul's chapel, that nobody will ever 
pay the electric light company for. Some high ten- 
sion wires run on poles on the west side of the street in 
front of the chapel, and trees in the churchyard ex- 
tend their branches over the sidewalk and very close 
to the wires. The trees and their branches were soaked 
with water, and therefore good conductors of electri- 
city. The saturated atmosphere between the branches 
and the wires completed the circuits, and the result 
was three brilliant electric arc lights, which blazed, 
sputtered, went out, and blazed again, until finally the 
branches were burnt off and dropped to the street. 
During the display a considerable number of people 
gathered at the corners and watched it curiously. 

The moisture-saturated atmosphere occasioned an 
alarm of fire at about the same time. The Pennsylva- 
nia Railroad ferry slips at Cortlandt Street are lighted 
by electricity, and the wires run under the roof within 
a few inches of the wooden rafters. These wires were 
evidently badly insulated, if insulated at all, for fire 
broke out at nearly the same moment at three 
points in the roof just above them at the time when 
the fog from the river was thickest. An alarm was 
sent out, and the first engine that arrived quenched the 
flames within less than a minute with no apprecia- 
ble damage. The new fire boat New Yorker steamed 
up immediately afterward, but there was no use for 
her. 

While the Sun reporter was talking to the police- 
men on duty at the ferry, immediately after the 
fire, a newly erected telegraph pole suddenly broke 
into flame in front of the ferry house on the west 
side of West Street. The flame flickered and went 
out before an alarm could be sent. The same wires 
which fired the ferry house hung on this pole. They 
were strung to it on glass insulators set at least three 
inches from the wet wood. The current apparently 
jumped to the pole through the medium of the water- 
saturated air, forming an arc and firing the wood. 

From Fulton Street to the Battery the wires kept 
sizzling here and there, sometimes sending out a spurt 
of flame as big as an average sized Derby hat, and 
sometimes dwindling down to a spark. — If. T. Sun, 
Feb. 17. 

♦ n i t 

Cement for microscope Slides. 

Take a tube of Winsor & Newton's flake white, as 
used by artists, and mix with an ounce of Berry's oil 
finish varnish. It makes a most durable cell, and one 

| with which a cell can be rapidly built. The materials 

I ean be obtained at any drug store. 
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The Bell and Drawbaugh Telephone!. 

H. C Andrews, of New York City, is counsel for the 
Drawbaugh claims on the telephone. He was seen a 
few days ago by a representative of Modern Light and 
Heat in regard to the rumor that the Bell Telephone 
Company might seek to continue its monopoly after 
the expiration of its patents by admitting the priority 
of Drawbaugh's claim for a patent on the carbon trans- 
mitter and then purchasing his rights. He said that it 
would not do the Drawbaugh claims a bit of good if 
they were admitted by the Bell Company, for the 
United States Patent Office, and not the Bell Compa- 
ny, was the contestant. He admitted, however, that 
if Drawbaugh's claim to a patent on the carbon trans- 
mitter were now established and his rights were bought 
up by the Bell Company, the monopoly on the trans- 
mitter could be continued for many years to come. 
That there had been any negotiations to that end he 
denied positively. 



AN AMERICAN BANYAN THEE. 
Probably nothing in the way of natural growth af- 
fords greater interest to the young student of geo- 
graphy than the banyan tree, with its huge arms ex- 
tending out in every direction, and dropping down 
shoots, which in turn change into trunks, and instead 
of remaining a cumbrous dependent, become a support 
to the parent branch and furnish it sustenance and 
life — a curious and interesting provision which leads 
to one of the most 
extraord inary 
growths that we 
have in nature. 
The parent tree 
multiplies itself 
and becomes a 
group and then a 
grove, until it 
spreads over a 
tract of land large 
enough to shelter 
an army. We pub- 
lished some weeks 
ago a description 
and illustration of 
a remarkable ban- 
yan tree that has 
for many years at- 
tracted the atten- 
tion of visitors to 
the island of Nas- 
sau, but in the ac- 
companying en- 
graving we illus- 
trate a fine exam- 
ple of this tree, 
and this specimen 
is to be f o u a d 
upon this conti- 
nent. In this land 
ef many climes, 
there are a variety 
of growths which 
are not generally 
known. This is 
especially the case 
in southern Flo- 
rida, where many 
of the tropical 
genera are indi- 
genous. The ban- 
yan or rubber tree 

is one of this number. Our illustration is from a speci- 
men at Palm Beach, Lake Worth, Florida, and is from 
a photograph by Mr. Wm. H. Jackson, of Denver. 
There are very few of them known, however, now in 
Florida, and this tree is probably the largest of its 
kind in North America. 



Electricity In Law. 

One of the effects of the rapid introduction of elec- 
trical inventions during the last quarter of a century, 
says the Pittsburg Dispatch, has been to open up en- 
tirely new fields -of litigation for the lawyer and new 
questions for the bench. This in a general way is true 
of every new creation of industrial property, but with 
electricity many of the problems to be solved are quite 
novel, and a judge has often to go wide of practice or 
precedent before he can determine the legal principle 
proper to apply in the case before him. 

Thus, for instance, in Pennsylvania the question has 
recently been adjudicated upon whether a local elec- 
tric light company was a manufacturing concern. The 
court says it is not, and yet all that it does is to make 
current for sale. 

A similar point is that raised as to the dutiability of 
electric current. The law officers of the Treasury say 
it is intangible, and therefore pays no duty ; yet it can 
be measured to the minutest fraction. The Western 
Union Company has had many a fight as to whether 
pole lines had any right on the public highway, and 
Massachusetts says they have, as transporting messages 
is part of the work of intercourse for which roads are 
laid out and maintained. The American Bell Tele- 
phone Company for years spent hundreds of thousands 
of dollars in defending the abstruse doctrine that tele- 
phonic speech can only be transmitted by an undula- 
tory current, that a make and break current would not 



[The points here given, with many others of equal 
importance, were discussed in a very able address 
recently delivered by Hon. John S. Wise, at the 
fourteenth annual meeting of the New York State Bar 
Association, at Albany.] 




Tile Annual Report and Annals of the Astrono- 
mical Observatory of Harvard College. 

The report of the director of this observatory indi- 
cates an extensive range of work in both hemispheres, 
and the elaborate celestial tables issued as the " An- 
nals " are the best evidence of its work. The observa- 
tions are now executed in three fields, Massachusetts 
and California in the United States and at Chosica, 
Peru. The latter station will probably be abandoned 
for Arequipa, where a drier air and better climatic 
conditions prevail. The accumulation of photographic 
plates is noted, some twenty-seven thousand being 
now stored in Cambridge. By the application of pho- 
tography a record is now obtained for the benefit of 
future generations of astronomers that goes back to 
1885. Thus the observers of to-day have witnessed the 
establishment of an epoch, the birth of the new astro- 
nomy, where photography does the recording and the 
gelatine plate supplants the eye of the observer with 
its inevitably varying personal coefficient. Besides the 
volume of annals, a number of special publications on 
various subjects, by the members of the observatory 
staff, are noted, most upon pure astronomy, but scut 
touching on photography and horology. 



AN AMERICAN BANTAN TREE. 

do it, and that other devices are simply a juggle to get 
around Bell's patent. In electric lighting, millions of 
investment have hung on a " filament" and on the ex- 
act meaning that the courts might attach to the word. 
Among the latest legal fights is one that probably 
the United States Supreme Court will have to settle, 
namely, whether the telephone companies or the elec- 
tric railway companies have the right to use the earth 
as a " return " circuit. The telephone people claim 
that the leakage from the railway throws their service 
out of gear and renders the instruments useless. The 
railway people reply that their telephonic friends have 
a remedy in metallic circuits and that no one electrical 
interest anyhow can "own the earth." Already this 
dispute has cropped up in nearly a score of States, and 
the increasing number and magnitude of the electric 
roads renders it more and more important. In the 
meantime, the telephone companies as far as possible 
are putting their metallic circuits in, with a marked 
improvement in the service. New questions thus crop 
up every day. In the use, for example, of the alter- 
native currents now becoming so common, not a little 
has depended on the patentability of the principle of 
transforming the current, and on whether a " step up " 
was equivalent to a "step down," in other words, 
whether raising the voltage and decreasing the amper- 
age was a simple and inevitable converse to decreasing 
the volts and raising the amperes. Another point 
around which legal controversy has gathered is the fine 
one as to where " low '' potential ends and " high " po- 
tential begins. 



The Relations of Men of Science to the General 
Public 

was the title of the address of T. C. Mendenhall, as 
retiring president of the American Association for the 
Advancement of Science, at its annual meeting in 
Indianapolis for the year 1890. The main points of his 
theme were : 

1. The particulars in which scientific men fail as ex- 
ponents of science among their fellows. Under this 
head is named, with proper qualification, the fact that 
such men are sometimes unable, or unwilling, to pre- 
sent the results of their labors in form intelligible to 
intelligent people. 

2. Men of science are liable to fall into the error of 
assuming superior wisdom as regards subjects outside 
the lines of their specialties. 

3. Men of science are not always reasonably free 
from egotism in matters relating to their specialties, 
particularly in reference to authority and attainments 
in the same. 

4. Another element of weakness in scientific men it 
that they are often less " practical" in their work thari 
they should be. Sometimes they even despise the use- 
ful and practical 
in science, and 
their dignity is 
disturbed when 
an honest and in- 
nocent layman 
asks what the use 
of this or that dis- 
covery is. This we 
deem one of the 
most important 
points of the ad- 
dress, because the 
fault is so com- 
monly noticed 
and spoken of by 
intelligent lay- 
men. We have 
ourselves been re- 
cently ashamed of 
some of our pro- 
minent scientific 
men for grievous 
errors in this way. 

5. The last point 
of the paper is the 
demand which 
the public in a y 
justly make upon 
the man of sci- 
ence, that his in- 
terest shall not be 
less in public af- 
fairs than that of 
other men. The 
paper, as a whole, 
is well calculated 
to call the atten- 
tion of scientific 
men generally to 
a line of useful- 
ness and an op- 
portunity for good 
not duly appreciated heretofore.— Sidereal Messenger. 



Iiubec Channel, Maine. 

The report of Lieut. -Col. J. A. Smith, Corps of En- 
gineers, upon the preliminary examination of Lubec 
Channel, Maine, shows that this channel is worthy of 
improvement, which is concurred in by the Chief of 
Engineers. The improvement proposed is the excava- 
tion of a channel with a width of 500 feet at its narrow- 
est place, increased to a width of 650 feet to make room 
in the bend, and 12 feet deep at mean low water, at an 
estimated cost of $231,000. 

Lubec Channel lies between the township of Lubec, 
on the extreme eastern boundary of the State of Maine, 
and Campobello Island, of the province of New Bruns- 
wick. At its narrowest place, which is between the 
village of Lubec and a point of the island, the distance 
is but 805 feet from high water on the end of Gun 
Rock to high water mark on the Campobello shore. 
Between the natural contours of mean high water on 
the respective shores the width is 960 feet, and be- 
tween contours of mean low water the distance is but 
390 feet. 

After passing Lubec, going southward, the channel 
leads into a small bay known as Quoddy Roads, which 
forms a good anchorage in northerly and northwester- 
ly storms. When a storm changes from westerly to east- 
erly directions, vessels which are at anchor in the roads 
are seriously endangered, and must accept the alterna- 
tive of trying- to ride out the storm or to escape through 
the narrows into the protected waters above. 
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RECENTLY PATENTED INTENTIONS. 
Railway Appliances. 

Signaling Apparatus. — George B. 

Williams, Portland, Oregon. This invention provides 
a conductor's signaling valve in which the exhaust 
from the signaling pipe is automatically regulated by 
means of a trigger device, with other novel features, 
forming a simple and durable apparatus designed to 
transmit accurately and promptly signals from the con- 
ductor to the engineer of a train by means of com- 
pressed air, the apparatus being also adapted for em- 
ployment in signaling work with stationary plant. 

Railway Rail Fastening. — Thomas 

J. Bush, Lexington, Ey. By this invention, diagonal 
intersecting holes are bored in the tie to receive inter- 
locking bolts which pass through sloping clamp plates 
and through slotted plates on top of the tie, thus afford- 
ing a uniform and level foundation for the rail, which 
is prevented from settling into the tie and shifting out 
of gauge. 

Die for Making Bolts. — The same 

inventor has also obrained a patent for a machine for 
making interlocking bolts, such as required in this rail 
fastening, the machine comprising a die ami a punch or 
mandrel to face oft and recess the end of the bolt to 
form a locking shoulder, the invention being an im- 
provement on a former patented invention of the same 
patentee. 

Elevated Railroad. —John N. 

Valley, Jersey City, N. J. Two patents have been 
granted this inventor for structures adapted for pas- 
senger or freight carrying purposes, aud also for use in 
timber lands for getting out logs, or in mines, etc., the 
improvements relating mainly to the mode of suspend- 
ing and bracing the track rail from a stringer sustained 
by struts, and in a method of laying or fastening the 
track rail sections on the sleeper to maintain its straight- 
ness both ways, for promoting greater ease of travel of 
a carriage or trolley and giving increased durability to 
the entire structure. 



Electrical* 

Potential Regulator. — Alvirus L. 

Ellis, Kansas City, Mo. A pair of electric motors is 
connected with the potential controlling devices and 
with the main circuit, and a circuit controlling magnet 
and armature are arranged to send the current to one or 
the other of the motors, thus operating the potential 
controlling device in accordance with the requirements 
of the circuit, the arrangement being applicable in a 
circuit carrying either a direct or an alternating cur- 
rent. 



Agricultural* 

Potato Planter.— Ferdinand Storck, 

Buena Vista, Col. In this frame a vertically adjustable 
standard carries a plow with which is connected a seed 
tube, while there are adjustable covering plows in the 
rear of the main plow, with other novel features, by 
means of which potatoes may be planted in a straight 
line and with the hills at equal distances apart. 

Plow and Fertilizer Distributer. 

— Silamon McLean, Mineral Springs, S. C. In this ma- 
chine the fertilizer hopper is independent of the plow 
beam, and may be readily removed therefrom, while 
the distributing section in use normally sustains all the 
weight of the fertilizer, and the plows may be raised 
and lowered at the will of the operator, the machine 
being adapted to distribute either damp or dry fertilizer. 
placing the material at the bottom of the furrow and 
thoroughly incorporating it with the soil. 

Cotton Stalk Puller. — Lewis L. 

Womack, Zephyr, Texas. This machine has a pulling 
wheel journaled near the ground on the lower end of a 
short, vertical axle, and operated by gearing from the 
m»in horizontal axle, the stalks being received between 
teeth and the rim of the wheel, and as the machine ad- 
vances, the stalks are 'pulled up and discharged at the 
rear of the machine. 

Churn. — James McBride, Bavington, 

Pa. This invention covers an improvement in what are 
known as "barrel churns," and provides a churn that 
may be easily operated, in which the cream may be 
readily placed and removed, and which is designed to 
quickly and thoroughly do its work, the body of the 
churn being given an end over end motion if desired, or 
rotated in a horizontal position. 

Cattle Stanchion.— The same inven- 
tor has obtained a patent for a stanchion to which an 
animal may be quickly and readily secured, while at 
the same time great freedom of movement is allowed, 
means being provided in connection therewith for pre- 
venting the animal from fouling the floor of the stall. 

Hay Press. — John B. Foresman, 

Foresman, Ind. In connection with the baling chamber 
is a revolving feeding chamber, feeding rollers lying 
near the edges of feeding wings and forcing material 
into the baling chamber, the baling operation being 
continuous, and the bales of hay and straw being; com- 
pacted and banded and automatically ejected from the 
machine. 



miscellaneous. 

Brush Scraper for Paint Pails.— 

David F. Brown, Omaha, Neb. This is an attachment 
adapted to clamp the edges of the bucket, and made of 
spring wire, having an inner scraper portion and an ex- 
terior clamping portion with spring bows which engage 
ihe rim of the pail or bucket. 

Sample Case —Henry Noee, Chicago, 

III. This is a case for the display of carpet samples, 
providing for the arrangement of a large number of 
various patterns within a small compass, the samples 
being readily changed, and arranged for display by 
turning them over as the leaves of a book, without 
liability of scattering or Boiling them. 

Burial Apparatus.— Nicholas Bric- 

kell. Poplar Grove, Ark. A knock-down frame is 
adapted to be placed over a grave, with parallel tracks, 
and a carriage forming a bier running on the tracks to 



receive the coffin, the carriage having pivoted handles, 
to facilitate lowering a coffin or casket to the bottom of 
a vault or a grave. 

Atomizer. — Edward T. Kassel, New 

York City. This is a device for spraying perfumery 
and antiseptic or other liquids, for toilet, medicinal, or 
surgical uses, the device allowing strictly localized ap- 
plications of antiseptic or other fluids by one hand of a 
surgeon while leaving his other hand free to perform an 
operation. 

Fountain Inkstand. —James V. 

Bergen, Austin, Texas. This invention provides an at- 
tachment for inkstands designed to be simple and dur- 
able in construction, and by means of which the ink is 
confined in air and dust proof reservoir which can be 
easily cleaned when desired, the operator only having to 
remove a cover to get at all the parts. 

Adjustable Book Rest.— Charles W. 

Bccannon, New York City. This support has a foot 
piece attached thereto by hinges, the lower edge of the 
support having a ledge to serve as a stop for the book, 
and the support being provided with triangular bails of 
different sizes hinged to its back or lower surface, 
whereby it may be set at any desired angle, the device 
being also adapted for use as a writing desk or table. 

Adding Machine.— Gideon B. Massey, 

Mamaroneck, N. Y. (deceased, Sarah R. Massey and 
Stanley A. Bryant, administrators). A series of num- 
ber wheels are operated simultaneously by slides hav- 
ing numbers corresponding to those on the wheel, 
there being also a "carrying" mechanism, and a novel 
printing and paper feeding mechanism, for obtaining 
an accurate total of a series of large numbers, so that 
the total and the sum added are recorded every time an 
addition is made. 

Cash Register. — This is another pa- 
tented invention of the same inventor for the construc- 
tion of a check-printing machine which will print, 
number, and cut off checks in succession, and at the 
same time produce a continuous record of the numbers 
of the checks, an indicator being provided for showing 
the position of the check-numbering wheels. 

Automatic Weigher and Packer. 

—John A. Ostenberg, Des Moines, Iowa. This is a ma- 
chine for weighing starch, spices, and similar material, 
and discharging it into boxes, bags, or other packages, 
a standard carrying a sleeve with a series of weighing 
scales, while a circular hopper discharges through 
shaker spouts into the boxes of the scales, and a 
mechanism is provided for shutting off the supply of 
material when the proper amount has been fed. 

Transposing Key Board. — Anders 

Holrastrom, New York City. Combined with a mov- 
able transposing keyboard is a latch device, allowing 
the key board to be latched when adjusted to any 
desired position, preventing accidental movement and 
holding the keys in proper relation to the action stems 
for playing the instrument, and allowing change of 
pitch of tone for obtaining different musical effects by 
fingering the same keys. 

Street Letter Box. — Ira Gr. Lane, 

New York City. This is a box designed to be entirely 
of iron and having a neatly finished connection with 
the ordinary lamp post, with a top hood forming a 
newspaper or package compartment, and a hinged drop 
lid provided with a swinging tray, while the discharge 
opening is partly in the front and partly in the bottom, 
the front and bottom doors being coupled together for 
simultaneous operation. 

House Door Letter Box. — This is 

another patent by the same inventor for a box to be 
placed on the inside of a door or partition wall, and 
provided with an interior bar to prevent abstraction of 
mail from or at the drop lid or tnlet opening, and also 
to facilitate the passage of mail into the box, while an 
alarm device is connected with the box to give notice 
whenever the drop lid is opened. 

Meat Holder. — Robert W. Randle, 

Portland, Ind. This is a device adapted to hold a ham 
or joint of meat while being carved, having a series of 
upright fixed clamping fingers, and a pivoted and ad- 
justable clamping arm, with a lever for closing the 
latter toward the fingers, and a catch to hold it when 
closed, there being a removable cover inclosing the 
whole, and a ventilating screen. 

Measuring Vessel. — Henry W. Laun, 

Englewood, 111. Thisis a transparent vessel protected 
by a jacket, whereby liquids may be measured without 
the use of an additional measuring cup, there being a 
graduated scale on the eide of the liquid receptacle, and 
a faucet partly in its bottom and partly in its side. 

Clothes Drier. — Mary L. W. 

Martinot, New York City. This device consists of a 
square drying chamber, having a heat flue in the bot- 
tom and outlets in the top, with parallel slideways on 
its inner walls, and clothes-holding trays formed of 
slats, and other novel features, being especially adapted 
for use with oil or gas stoves, etc., providing means 
whereby clothes may be quickly dried indoors without 
danger from too much heat. 

Water Conductor for Turbines.— 

John Graham, Minneapolis, Minn. This conductor has 
a siphon pipe inserted in the water reservoir, a novel 
description of readily operated valve at the mouth of 
the pipe beneath the water level, a vent valve at the top 
of the siphon, a pipe from the trunk pipe below the 
head on the long leg of the siphon connecting wiih a 
suitable pump, and a gate valve at the lower end of the 
trunk, where water is supplied to the turbine. 

Force Pump.— Frederick F. Danaher, 

Brooklyn, N. Y. This is an improvement in that class 
of devices known as plumbers'' force pumps, designed 
for convenient and expeditions application to a sink, or 
for other nses of a similar nature, the invention cover- 
ing a novel construction and combination of parts. 

Treating Potassic Salts. — Bern- 
hard Peitzsch, Stassfurt, Germany. This invention 
consists of a process of treating potassic raw salts, as 
found in a mineral state at Stassfurt, to manufacture 
therefrom potash, soda, hydrochloric acid, magnesia. 



gypsum, and sulphur or sulphuric acid, the process al- 
lowing of the direct manufacture, without any waste 
products. 

Disinfecting Paving Composition. 

—John Fottrell, New York City. This invention pro- 
vides for the nse of carbolic acid in connection with a 
body of Portland or any suitable cement, the acid being 
thoroughly mixed with the cement in proportions vary- 
ing according to the locality where such pavement is to 
be laid, after which the cement is applied, mixed with 
water, in the usual way. 

Bicycle Crank. — William Blakely, 

Bournemouth West, England. The crank arm is 
formed of a shell of stamped steel plates clamped upon 
a wood core, the axle journals being fluted and the 
flutes filled with agate or other hard material, while the 
metal shell has an eye notched to correspond with the 
flutes of the axle, the construction forming a light and 
very stiff shaft or axle, not likely to spring or bend 
under the weight of a heavy rider. 

Check Hook. —Karl Gr. Bareis, Madi- 
son, Wis. This invention consists of a hollow post 
adapted to be secured to the back pad or saddle of the 
harness, with an arm to be opened or closed on the 
post to insert and retain the check rein in place, making 
a simple and efficient device, which is ornamental in 
appearance. 

Vehicle Pole Attachment. — Henry 

W. Roberts, Duncan, Mich. A spring- pressed bolt is 
fitted to slide in a post on the holdback, the base plate 
of which the bolt is adapted to engage, forming a safety 
attachment designed to conveniently and securely 
fasten the ring of the neck yoke to the holdback of the 
pole or release it when desired. 

Dumping Cart. — Timothy Flani^an, 

Chicago, 111. This is a cart especially designed to carry 
garbage and half-liquid substances, as well as for 
ordinary purposes, the closed dumping body on the 
frame in the rear of the seat having a door, with a lock- 
ing mechanism, and there being a connection leading 
from the lock to the driver's seat. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 2.5 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



SCIENTIFIC AMERICAN 

BUILDING EDITION. 

FEBRUARY NU1HBKR, (No, 64.) 

TABLE OP CONTENTS. 

1. Handsome plate in colors of an elegant residence on 

Chestnut Hill, Mt. Vernon, New York, erected at 
a cost of $12,000 complete. Two perspective 
views, floor plans, etc. 

2. Colored plate representing an attractive residence 

at Auburn Park, Chicago. Cost $7,000. Floor 
plans, perspective elevation, etc. 

3. Plans and perspective view of a carriage house 

erected at South Orange, N. J., at a cost of $2,700 
complete. II. H. Holly, Esq., architect. New 
York, 

4. A residence at South Orange, N. J. Cost $11,000 

complete. Perspective elevation, floor plans, etc. 
Architect, H. H. Holly, New York. 

5. Handsome residence of Gothic design at German* 

town. Pa., erected for Mr. B. P. Wilson. Per- 
spective elevation and two floor plans. 

6. Cottage in Sophia Avenue, Chicago, estimated cost 

$2,800. Floor plans and perspective elevation. 

7. Perspective elevation and floor plans of a recently 

erected cottage at Stratford, Conn. Cost $2,700 
complete. 

8. A colonial residence erected at South Orange, N. J., 

from plans by Rositter & Wright, architects, New 
York. Cost $17,000 complete. Perspective ele- 
vation and two floor plans. 

9. Cottage at Austin, Chicago. Estimated cost $3,700. 

Floor plans, perspective view, etc. 

10. Floor plans and perspective view of an elegant 

cottage at Austin, Chicago. Cost about $5,000. 

11. A corner of a boudoir, designed by J. Armstrong 

Stenhouse. Half page illustration from a colored 
drawing, which appeared in the Royal Academy 
exhibition last year. 

12. A picturesque cottage of moderate cost at Austin, 
Chicago. Two floor plans and perspective eleva- 
tion. Estimated cost $900. 

13. Miscellaneous contents: Jarrah wood.— Biographi- 

cal sketch of Henry Schliemann,the archaeologist. 
—Bronze castings. —The Scientific American a 
help to builders.- -American stone fields.— How 
can iron pulleys be papered P— England's favor- 
ite hard woods— Floors.— Plaster.— Developments 
of construction.— Corrosion of zinc in contact with 
brick.— Etching upon glass.— Magnesia in cement. 
—Our last year's volume.— Improved woodwork- 
ing machinery, illustrated.— A novel calendar, 
made of tin.— Broughton self-closing basin cock, 
illustrated.— The Edson recording pressure gauge. 
—A new gasoline engine, illustrated.— Universal 
file handle, illustrated.— The Dunning hot water 
heater.— Improved conduits for electric wires, il- 
lustrated. — A thoroughtly built parlor door 
hanger, illustrated. — California fruit.— Labor- 
saving appliances for the carpenter and builder, 
illustrated. 
The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine of Architec- 
ture, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Largest Circulation 
of any Architectural publication in the world. Sold by 
all newsdealers. 

MUNN & CO., Publisher*, 

861 Broadway. New York. 
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For Sale— New and second hand iron-working ma- 
chinery. Prompt delivery. W. P. Davis, Rochester, N.Y. 

For best hoisting engine. J.S.Mnndy, Newark, N.J. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. .1 

For Sale Cheap— 13 light dynamo. C. L„ Box 773, N.Y. 

Barrel, Keg, and Hogshead Machinery. See adv. p. 30. 

Billings' Patent Adjustable Four and Six Inch Pocket 
Wrenches. Billings & Spencer Co., Hartford, Conn. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, 111. 155 machines in satisfactory use. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Money provided for manufacturing patented articles 
of superior merit. Manufacturer, P. O. box 2584, N. Y. 

"How to Keep Boilers Clean." Send your address 
for free 96 p. book. J as. C. Hotchkiss, 120 Liberty St., N. Y. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 

Bids wanted for the manufacture and introduction of 
Nicholls' strap and buckle shield. Address Wiley & 
Nicholls, Galveston, Texas. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

For low prices on Iron Pipe, Valves, Gates, Fittings, 
Iron and Brass Castings, and Plumbers' Supplies, write 
A. & W. S. Carr Co., 138 and 140 Centre St., New York. 

Wanted— An assistant manager in a large machine 
shop. A graduate of scientific school preferred. Ad- 
dress, giving particulars, O. L. R., box 773, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, 94; Munn & Co., publishers, 361 Broadway, N.Y. 

TheDwight Slate Machine Co., of Hartford, Conn., 
make themost extensive line of hand, foot, and auto- 
matic feed drills for light work, Jtf iu. holes and less. 18UL 
catalogue free. 

ty Send for new and complete catalogue of Scientific 
and other Books for sate by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and. Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(2856) F. P. R. asks : What substance 
will make gold leaves'adhere permanently to paper, and 
what is the mode of its appliance ? A. Glaire, which is 
pure albumen, is sometimes used. It is made by 
shaking up the white of an egg with a few drops of 
ammonia, and drawing off the clear liquid, which 
has subsided on standing. This is painted on the 
lines, and by slight heat, as of a hot iron, the leaf ad- 
heres. Gold size is used on thick paper, or thick gum 
arabic water may be used. The illuminators of to-day 
cannot get as good results as did the old workers of 
the middle ages. The old gilding is never equaled 
now. 

(2857) D. B. P. asks: What preparation 

is suitable to be placed on boxwood, for the purpose of 
photographing on, preparatory to engraving? A. See 
Scientific American Supplement, No. 576, page 
9203, for formula and particulars. 

(2858) H. G. L. asks : What is the law 

for the magnetic field ? A. The field developed by an 
electro-magnet varies directly as the current strength 
and directly as the number of convolutions of wire. 

(2859) 1. S. B. asks for a formula for 
making com remedy, either liquid or plaster. 

A. Salicylic acid 30 grains gr. xxx. 

Cannabis Jndica (Indian 
hemp) 5 grains gr. v. 

Castor oil ^ drachm 3 ss. 

Collodion % ounce % ss. 

Mix and apply morning and evening for four days. 
Then soak the feet in warm water. If this be done 
faithfully, the corns are removed without any difficulty. 
2. How is sticking plaster made, such as surgeons use 
for drawing together the edges of wounds ? A. Adhe- 
sive plaster: 

Litharge 5 ounces 5 V - 

Olive oil 12 ounces ^ xii. 

Water 8 ounces 5 v »i- 

Put the water and litharge into a copper pan. Mix to- 
gether with a spatula, add the oil. and boil, stirring con- 
stantly. This process takes from 4 to 5 hours, but it can 
be hastened to 20 or 30 minutes by adding an ounce of 
colorless vinegar. To make resin or strapping plaster, 
used in retaining the lips of recent cuts and wounds in 
contact : Mix by a moderate heat 1 ounce of resin to 5 
ounces of litharge plaster (as given above) and spread 
upon muslin. 3. How is court plaster made ? A. Bruise 
a sufficient quantity of isinglass, let it soak in a little 
warm water for 34 hours, expose lttoheatovertheflre 
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till ih3 greater part of the water is dissipated and sup- 
ply its place by proof spirits of wine, which will com- 
bine with the isinglass. Strain the whole through a 
piece of open linen, taking care that the consistence of 
the mixture shall be such that when cool it will form a 
trembling jelly. Extend a piece of black or flesh-col- 
ored silk on a wooden frame, and fix it in that position 
by means of tacks or twine. Apply the isinglass— after 
it has been rendered liquid by a gentle heat— to the silk 
with a brush of fine hair. As soon as this first coating 
is dried, which will not be long, apply a second and even 
a third. When the whole is dry, cover it with two or 
three coatings of balsam of Peru. In Remington's 
Pharmacy will be found a cut of a machine for spread- 
ing plaster. 

(2860) J. E. S. asks : 1. What is the de- 
rangement that causes itching in chilblains ? A. The 
derangement is usually due to an inactive skin and poor 
circulation, as a consequence^of warming hands and feet 
before the-fire when they are cold and damp. 2 Why 
do they reoccur in the same spot? A. They occur in 
the extremities, where the circulation is poorest, and are 
red swollen patches which are the seat of severe itching 
and tingling. 3. What is the best remedy for the same f 
A. Increase the activity of the skin and general circu- 
lation by a generous diet, active exercise and friction. 
Rub on soap liniment, or equal parts of tincture of 
camphor compound and tincture belladonna applied 
night and morning. See next query. 

(2861) R. P. B. says : About two years 

ago I saw in your paper a cure for chilblains which I 
tried with success. I have not had a return of them till 
now. I have a slight touch of them, and have forgotten 
the cure. A. a. Equal parts of tincture camphor com- 
pound and tincture belladonna, to be rubbed in night 
and morning, b. A saturated solution ofsaltin warm 
water is also good. c. Local faradization of the parts is 
also good. 2. After a cold the glands of my neck swell 
quite badly. Can you tell me the cause and what will 
stop it f A. The causes of gland enlargement are mani- 
fold. Hereditary predisposition and impairment of 
health are predisposing causes, but it is local irritation 
or inflammatory disease in organs or tissues with which 
thesc|glands have a connection that the source of enlarge- 
ment may frequently be traced. Treatment is to bring up 
the general condition of the system by use of iodide of 
iron in the form of pills or sirup (internally) and an ex- 
ternal application of tincture of iodine over the swollen 
parts. If much pain be present, a useful liniment is 
one of equal parts of chloroform, belladonna liniment, 
laudanum, and spirits of camphor. See preceding query. 

(2862) C. G. C. says : Would you kindly 
inform me of the medicinal properties, uses, doses, etc., 
or salol and exalgine P A. Salol fC„H 4 (OH) CO,OC a H») 
is a derivative of salicylic acid. One atom of hydrogen 
is replaced by the phenyl group. In the small intestine 
salol is broken up by the pancreatic juice, and yields 
36 per cent phenol and 64 per cent salicylic acid. Salol is 
largely used as a substitute for salicylic acid in rheu- 
matism and neuralgic affections, and as an internal an- 
tiseptic in the treatment of typhoid fever, etc. Dose— 
1 to 2 grms., or 15 to 30 grains, smaller doaes being pre- 
ferable. Exalgine is a derivative of the aromatic series 
discovered by Brigonnet. It is prepared by|the action of 
methyl iodide on sodium acetanilide. In its physiologi- 
cal action it resembles antipyrine. It is used more for 
the relief of neuralgic pains than it is to reduce fever. 
It is also said to decrease the amount of sugar in dia- 
betes. Dose for an adult 10 grains. 

(2863) W. J. R. asks : 1. What is chlor- 
ide of calcium ? A. A chemical salt, a compound of 
chlorine and calcinm. 3. Is it liquid or solid P A. 
Solid, easily soluble. 3. Where can it be obtained in 
large quantities, aud at what price ? A. At any whole- 
sale druggist's; 10 cents a pound upward, according to 
quality. 4. Is it ever used to absorb moisture, and with 
what success? A. Yes; with good success. 5. What is 
the best substance known for absorbing moisture ? A. 
Phosphoric anhydride, the pentoxide of phosphorus. 

(2864) A. W. L. says : Will you please 
tell me what horse leek is ? In reply to query No. 12, 
June 14, 1887, Scientific American, the name is used. 
I have searched almost everywhere for the information 
without obtaining satisfactory result. A. Horse weed 
we think is the term you mean. It is called also Am- 
brosia trifida, horsecaws, bitterweed. It is an annual, 
flowers in August and September. It is found in low 
grounds from Canada to Georgia, and west to Louisiana 
and Arkansas. An infusion made from this weed has 
been recommended locally in mercurial salivation. Sem~ 
pervereum testorum, or house leek, is indigenous to the 
Alps. It now grows throughout Europe on old walls and 
houses and is cultivated in North America. The leaves 
have an acidulous taste and contain malates. House leek 
is refrigerant, antispasmodic, astringent. Its expressed 
juice was once used in dysentery and hysterical disor- 
ders. Externally it is used as a dressing for ulcers and 
chronic skin diseases and hemorrhoids. It is also used 
to soften corns and warts. 

(2865) Oakland asks how to|solidify pure 
charcoal (spherical or spheroid) for filtering purposes. 
A. Mix charcoal dust with molasses, press into shape, 
and bake at a red heat in a closed vessel. The block 
should be embedded in charcoal dust. There must be 
some outlet provided for gases;|the closing of the vessel 
must not be hermetical. Sand or ground pumice may 
be mixed into the composition to increase its por- 
osity. 

(2866) R. N. asks : What acid or acids 
will dissolve pure gold into a soft, spongy mass ? A. 
Gold is dissolved by a mixture of hydrochloric acid 
with an oxidizing agent such as nitric acid. On evap- 
oration it may be thickened, but with danger of decom- 
posing the soluble chloride of gold. 

(2867) A. J. W. asks : Will you please 
inform me of a cure for red pimples in the face f A. 
Pay strict attention to diet and habits of life, avoid rich, 
highly seasoned, indigestible foods, take ordinary tonics, 
and especially arsenic. Tlve most efficient local appli- 
cation is a saturated solution of boric acid in alcohol, 
washing the face but once a day in warm water. Dry 
with a soft towel and apply the solution. This (the 
boric acid solution) may be applied three or four times 
daily. Rochel le saults in water are also a good external 
application. 



(2868) N. O. P. asks : Can you tell me of 

any medicine that will reduce flesh without injury to 
health ? I have tried all kinds of exercise, but I keep 
gaining all the time, till I am commencing to feel 
clumsy. A. Systematic exercise, strict attention to 
diet, avoiding starches, sweets, malt liquors, wines, etc. 
Drink freely of alkaline mineral waters, and take (if an 
adult) J4 grain of potass, permanganate twice daily. 

(2869)*A. G. asks : Can you tell me how 
to congeal gasoline so it will be thick like lard, and it 
looks white, just about like lard? A. Some petroleum 
can be thickened by emulsion with aqueous extract of 
slippery elm bark or with a strong solution of glue. We 
doubt if you will succeed with true gasoline. 



NEW BOOKS AND PUBLICATIONS. 

Financial Review. Annual. 1891. 
William B. Dana So Co. Office Com- 
mercial and Financial Chronicle. 
New York, N. Y. Pp. 156. 

This work is an excellently arranged and system- 
atized review of the railroad business of the country for 
the past year. It gives the finances of each road in a 
detailed statement, with a tabular statement in brief at 
the top of the pages of the statistical part. It is pre- 
ceded by treatises on the past year, business and specu- 
lation, and general financial and commercial topics. 
Numerous railroad maps are given to show the routes of 
the different railroads described. The statements of 
highest and lowest prices of railroad bonds in New 
York (monthly for five years), and of stock and bond 
quotations in this city and other markets, Boston, 
Philadelphia, and Baltimore, is a particularly attractive 
feature. 

The Crystal Button, or Adventures 
of Paul Prognosis in the Forty- 
ninth Century. By Chauncey 
Thomas. Edited by George Hough- 
ton. Boston and New York : Hough- 
ton, Mifflin & Co. 1891. Price $1.25. 
This work is offered as a companion piece to Ed- 
ward Bellamy's "Looking Backward." It very ingen- 
iously depicts the supposed advances in science and art 
that are to come, and treats of governmental relations 
to the people, which, like all his class of writers, he de- 
picts as very nncomfortably close. The less governed 
the best governed is a maxim foreign to all this 
school from the days of Sir Thomas More to the 
Bellamy epoch. It is very graphically written, and will 
be found interesting reading. 

Preliminary Survey and Estimates. 
By Theodore Graham Gribble. Lon- 
don : Longmans, Green & Co. 1891. 
Pp. xx, 430. Price $2.25. 

The subject of rapid survey of large regions of un- 
civilized country, the preliminary work of reconnais- 
sance and kindred subjects form the topics of this work. 
The practical way in which so eminently practical a 
subject is treated, and the description of the application 
of special methods to what may be called the rough 
work of surveying and topography, give its value to the 
work and indicate its general scope. We believe the 
work will be acceptable to many civil and military en- 
gineers. 

A Year Book of Facts on Dry 

Goods.— The Textile Publishing Company, New York 
City, have issued a year book for 1891, containing sta- 
tistical tables important to the dry goods trade. It 
contains a valuable compendium of the new tariff law 
and abstracts of the banking, interstate commerce, 
and recent decisions by the Treasury officials and Board 
of Appraisers. 



TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO.. office Scientific American, 361 Broad- 
way, New York. 



INDEX OP INVENTIONS 

For which Letter. Patent of the 
United States were Granted 

February 17, 1891. 

AND EACH BEARING THAT DATE. 

[Seenote at end of list about copies of these patents.] 



Adding machine. B. F. J ewett 446.75.3 

Advertising apparatus. H. Lloret 446.457 

Aerial ventilator, Davis & Brown 446,813 

Airbrake, R. W. Bayley(r) 11.145 

Air to pneumatic motors, apparatus for supplying 

compressed, P. H. Richards 446,822 

Alarm. See Low water alarm. 

Amalgamating apparatus, T. Gemmell 446.706 

Annunciator. J. H. Elf e ring 416,641 

Awning frame, window. C. W. Stebbins 446.480 

Axle, vehicle. O.W. Beach 446,418 

Bag. See Paper bag. 

Baling press wiring attachment, J. H. Kruse 446.600 

Bull. See Puzzle ball. 

Basket hamper, A. P. Bohlinger 446.578 

Basket hamper. L. A. Brown 446,579 

Battery. See Pyro-chemical battery. Secondary 

battery. 

Battery compound, W.Wright 446,544 

Bed, Sofa. A.G. Phillips 446,603 

Bell, electric call, D. 11. Rice 446,712 

Bench. See Kneeling bench. 

Bicycle parcel carrier. M. B. Blood 446,748 

Bicycle support. J. w. Kennedy 416.835 

Binders, etc.. grain conveyer for, G. Schubert 446.473 

Blind slat tenon, A. Kneip 446,781 

Block. See Pulley block. 
Board. See Ironing board. 
Boiler. See Steam boiler. 

Boiler feeder, J. Austin 446,411 

Boiler furnace, steam. J. T. Ellis 446.705 

Bolt making die, T.J. Bush 446.7K8 

Bolt or pin, H. K.Jones 446,740 

Bolts or pins, manufacture of, H. K.Jones 446.739 

Boring machine, w. Schwanhausser 446,7y2 

Box. See Miter box. Music box. 

Bracket. SeelKlevator bracket. Scaffold bracket. 

Shade roller bracket. 



Bracket. Q. R. Nafls 

Brake. See Air brake. Car brake. Vehicle 

brake. Wagon brake. 

Brake shoe, J. Player 

Briquets, composition for combustible. H. M. 

Baker 

Buckle. I.. R. Chazal 

Buckle, suspender, J. A. Traut 446,513, 446,721, 

Buttonhole cutter. K. J. Toot 

Cable rilling, composition of matter for, E. G. 

Wright ... 

Can. See Milk can. Oil can. 

Canal lock, H. C. Harrison 

Cane scraper, J. F. Aucoin 

Canopy top, J.Kobl 

Car and operating mechanism therefor, dumping, 

J. Lawson 

Car brake, L. G. Arnold • 

Car brake 'and brake governor,' automatic, B. Kel- 
logg 

Car brake, hand, C. Roberts 

Car coupling, B. T. Laws 

Car coupling, W. McConway 

Car coupling, J. R. Weaver 

Car, electrically propelled, R. M. Hunter 

Car, hand, C. Roberts 446,713, 446,714, 

Car, passenger, C. A. Preston 

Car platform gate, S. B. Fuller 

Car, railway, J. A. Brill 

Car, railway, U. F. Heuer 

Car roof, C. M. Jennings 

Car seal, C. L. w beeier 

Car seat, berth support for sleeping, J. C. Morri- 
son 

Car service, street. T. H. J. Cruise 

Car starter. A. wilke '. 

Car wheel, J. Player 

Carbon for electric lamps, W. 11. Burns 

Card exhibiting device, J. W., Sr„ & J. W. 
Fawkes, Jr 

Carriage, baby, A. A. Allardyce 

Carriage, shifting seat. J. T. ClarkBOn 

Carriage top prop, A. Searls 

Carrier. See Bicycle parcel carrier. 

Cart, road, S. B. Burke 

Case. See Show case. 

Cash register and indicator, B. Johnston 

Celery bleacher, J. Wilson. . 

Cement for jointing the ends of driving belts, C. 
Locbert 

Chain fastening, B. S. Freeman, Jr 

Chair and desk, combined, C. EL Baste 

Chair and hammock, combined, W. I. Bunker 

Change receiver, Edwards & Everett 

Chest protector, B. T. Mason 

Chisel handle, W. H. Gage 

Churn, A. C. Richardson 

Churn dasher, I. F. Sterling 

Churn, extractor, A. Wahlin et at 

Cigar boxes, means for marking, C. II. Storm 

Clasp, S. B. Bacon 

Clay ware, coloring, G. Hottinger 

Clipper. N. Taccome 

Clock, electric regulating, D. & G. Vande Plancke 

Clothes line holder. II uth 4 Rex 

Clothes pin. J. Schmid 

Clothes pounder, F. E. Mighell 

Clothes wringer, M. A. Pigott 

Clutch. H. Denney 

Coal, machinery for handling. J. M. Dodge 

Coffin handle. O. McCarthy 

Colter holder for plows. E. M. Hickman 

Commutator and brush, H. F. Parshall 

Conveyer. C J. Hartley 

Conveyer trough bottom, J. M. Dodge 

Corn husking and fodder cutting machine, J. A. 
Webber 

Cotton gin rib, 1. T. Washburn 

Coupling. See Car coupling. Thill coupling. 

Cultivator, F. R. Packham 

Cultivator, J. R. G. Reeves 

Cup. See Folding cup. 

Curtain fixture. A.S. Glidden 

Cutter. See Buttonhole cutter. 

Cutter head, C. Seymour 

Damper operating device, stove. C. F.Walthej.... 

Dentistry. J. W. Clowes 

Die. See Bolt making die. 

Door check, J. H. Minix 

Door check and closer, J. B. Mellor 

Door check and spring, combined, N. Scott-Rus- 
sell 

Door banger, B. A. Haldeman 

Door hanger, S. W. & O. Q. Hengist 

Dresser and writtfng desk, combined, J. T. Bent- 
ley 

Drill. See Grain drill. 

Drill jar. F. A. Flanegfn 

Dropper. See Medicine dropper. 

Dust collector, B. Bretney 

Dyeing vat. Proctor & Keefer 

Educational appliance. J. H. Reed 

Blastic braid or web, B. Goodman 

Electric arc light, T. A. Edison 

Electric call system, Currier & Rice .... 

Electric conductor connection, H. Arid 

Electric heater, T. J. Donovan 

Electric lighting By stem, T. A. Edison 

Electric line switch, E. M.Bentley 

Electric lock, E. J. Colby 

Ulectric machine, magneto, G. P. Clarke 

Blectric awitch, G. R. Lean 

Electro-magnetic cut-out, L. Gutmann 

Elevator. See Hydraulic elevator. 

Elevator, T. W. Heermans 

Elevator brake, T. W. Baton .. 

Elevator controlling device, J. J. Seelar 

Engine. See Fire engine. Pumping engine. 
Steam engine. 

Engine reversing gear, steam, C. Swan 

Engines, link motion for compound. Good & Lin- 
droth 

Engines, means for supplying lubricating oil to 
moving parts of. D. R. Stiles 

Engines, means for supplying oil to moving parts 
of, D. R. Stiles 

Envelope, G. N. Walker 

Fan attachment. G. S. Nickum 

Fence wire barbed. J. w. Blake 

Fencing, barbed metallic. T. v. Allis 446,557, 

Fertilizer distributer, J. H. & J. B. Smith 

Fertilizerldistributer, hand. J. G. McKetham 

Fibrous plants, machine for disintegrating, D. 
Prieto 

Fire engine, electric, M. W. Dewey 

Fish book, M. M. Cass. Jr 

Bisbing reel. E. B. Porter 

Fishing, tilt-up for, O. Hackett 

Floor washing machine, L. Graham 

Flour bolt, L. I. Ziegler 

Flowerpot, H. 11. Mcllhiney 

Folding cup, H. R. Haynes 

Frame. See Awning frame. 

Furnace. See Boiler furnace. 

Furnace, J. S. Roberts 

Furniture and extension bedstead, combined, J. 
Braeuel 

Game, C. W. Stebbins 

Game apparatus, F. Cole 

Game counter, C. Zimmerling 

Garment protector. Ostergren & Schaap 

Gate. See Car platform gate. 

Gate, W. R. White 

Glassware, X. Zgraggen 

Grain binder, G. A. Lowry 

Grain conveyer, J. B . Bartho lomew 

Grain drill. Kirkpati ck & Cor ser 

Grain register, J. II. Peachey 

Grain separating apparatus. I,. A.Simons 

Grate attachment, O. C. Hold en 

Guard. See Railway cattle guard. Railway 
stock guard. 

Guitar arm rest. J. Arencibias 

Gun, machine, R. H. Armit 

Gun, spring air, H. H. Passage . 

Handle. See Chisel handle. Coffin handle. 

Hanger. See Door banger. 

Harness loop press. A. C. Woolmao 

Harrow. D. B. Smith 

Harrow and cultivator, R. Lyons 

Harvester, J. F. Steward 

Hay rake, horse, T.J. Thorp 

Hay tedder, C. H. Bowman 

Head covering, S. Tuch 

Heater. See Electric heater. 

Heater, T. Farmer, Jr 

Hinge, spring, G. W. Amos -. 

Holder. See Clothes line holder. Pen holder. 
Twine holder. 

Holder, w. B. Blodgett 

Hominy flakes or corn flakes, means for manufac- 
turing, J. H. Little 

Hoof expander, G. T. Chapman 

Hoof expander and frog developer, horse, D. 
Roberge, Jr 

Hook. See Fish hook. 

Horie detacher. F. J. Shephard 

Horseshoe blanks, manufacture of creased bars 
for, Eynon & Seaman 

Hose reel, w. T. Y. Hcbenck 

Hydraulic elevator, T. W. Eaton 

Hydraulic power, apparatus for regulating, R. 
H.Thorpe 

Index, w. A. Judge 

Induction coil, F. H. Brown 

Injector, automatic visible feed, R. Uoodbody 

Inkstand, C. E. Blue 



446,761 



446,570 

446,505 
446,629 
446,722 
446.484 

446,502 

446,708 
446.805 
446,709 

416,758 
446.501 

446,069 

446.525 
446,715 
446.528 
446.602 
446.556 
446.817 
446,716 
446.551 
446.514 
446.42.1 
446,449 
446,780 
446,653 

446.637 
446,731 
446,725 
446,571 
446,660 

446,439 
446,726 
446,429 
446,474 

446,508 

446,599 
446,499 

446.458 
446.59H 
446.632 
446.659 
446.438 
446,531 
446.442 
446.470 
446.718 
446.651 
446.650 
446.564 
446.68:1 
446.823 
446.801 
446,522 
446.648 
446.625 
446.612 
446,664 
446.814 
446.689 
446.452 
446.&i6 
446.597 
446.436 

446,747 
446.724 

446,563 
446,538 

446,675 

446.476 
446.700 
446,769 

446.760 
446,548 

446.561 

446.516 
446,816 

446.6C6 

.. 446,622 

.. 446,507 

.. 446,572 

.. 446,468 

.. 446,707 

.. 446,668 

.. 446.732 

.. 446,655 

.. 446.831 

. 446.666 

.. 446.418 

.. 446.509 

.. 446.661 

.. 446.623 

.. 446,515 

.. 446,679 

. 446.621 

446,717 



446,746 

446,444 

446.797 

446,798 
446.723 
446,584 
446,607 
446.558 
446,795 
446,787 

446.791 
446.703 
446,827 
446,467 
446,596 
446,445 
446.503 
446,460 
446,774 

.446.539 

446.729 

446.481 
446.552 
446,701 
446,819 

446,605 
446,590 

446,784 
446,566 
446.636 
446.788 
446.794 
446.681 



446,806 
446.807 
446,711 



446,804 
446,820 
446,624 
446.541 
446,698 
446,728 
446,762 

446,673 
446,617 



446,759 
446,828 

446,471 

446,649 

446.735 
446,745 
446,620 

446.799 
446.756 

446,730 
446,749 
446.591 



Insect powder distributer, L. A. Preston 

Iron. See Sad iron. 

Ironing board. S. C. Horn 

Jack. See Lilting jack. 

Joint. See Railway rail joint. 

Keyboard mortises, busbing. A. Newell 

Kitchen cabinet, J. & '1'. V. Rankin 

Kneeling bench, C. Arnoldi 

Knife or scissors sharpener. K. W. Chamberlain. . 

Ladder, folding, J. A. Dalumi 

Ladder for firemen and others, aerial, D. L. Os- 
born 

Lamp, electric arc, J. A. Mosher 

Lamps, detachable ceiling block or bracket for 
electric, H. C. Wirt 

Lamps, disk carbon bolder for electric, E. C. Rus- 
sell 

Lamps, manufacture of filaments for incandes- 
cent electric, T. A. Edison 

Lamp, moisture protection hood for, A. Shilling- 
law 

Latch, J. Bradley 

Latch. J. Schade 

Lathe, pulley, Henly & Shellenback 

Lead, apparatus for desilverizing, F. E. L. 
Honold 

Leather softening machine, N. Gillard 

Lifting jack, C. R. Piggins 

Light. See Electric arc light. 

Linotype bars, apparatus for the manufacture of 
curved, llenkle & Fowler 

Lock. See Canal lock. Blectric lock. Permuta- 
tion lock. 

Lock, R. L. Reed 

Locomotive asb pan, B. M. Fitzgerald 

Locomotive, electric, E. M. Boynton. — 

Locomotive for electric railways, T, A. Edison.... 

Loom harness motion, G. F. Hut chins 

Low water alarm, H. L. llildretb 

Mail Dag catching device, E. M. Van Hoesen 

Mail bag fastening, S. K. Davis et al 

Mailing machine, (1. B. Baer 

Mailing machine, S. B. Whiteside 

Measuring instrument, electrical, B. Weston, 

446.489, 446,491 to 

Medicinal plaster, J. H. Osgood , 

Medicine, catarrh remedy, L. D. Bailor 

Medicine dropper, 'I'. C. WeekB 

Milk can, De St. Legier & Davis 

Milk testing (device, A. H. Reid 

Mill. See Windmill. 

Mill appliance. J. Kennedy 

Miter box, R. B. Currier 

Mowing machine knife grinder, J. W. Watson 

Music box, electric, C. A. Ilussey 

Net, flsb, L. A. Johnson 

Net for crabbing and fishing, R. M. Franklin 

Nippers, police, M. S. Thomas 

Oilcan, L. S. Bon brake 

Opera glasses, Perkins.*: Norcross 

Orange wrapping machine, T. Hiatt 

Ordnance, breechloading, F. H. Wilks 

Ordnance, process of and apparatus for harden- 
ing, H. S. Maxim 

Ore or rock breaker, C. G. Buchanan 

Ore separator, magnetic, C. G. Buchanan 

Packing, rod, A. H. Twining 

Paint, marine. J. N. Longden 

Pan. See Locomotive ash pan. 

Panoramic device, E. w. Keeler ... 

Paper bag, Fishel & Sweet 

Paper bag machine, W. H. Patterson 

Paper feeding machines, automatic stop mechan- 
ism for, L. Harlow 

Paper in a suspended position, bracket for hold, 
ing, F. V an Bentbuysen 

Paper jogger, R. A. Hart ... 

Paper tubing, making, II. Denney 

Paving, roofing, and building purposes, com- 
pound for, H. F. Williams 

Pen holder, F. J. Kaldenberg 

Perfuming apparatus, coin-operated, H. M. Wil- 
son 

Permutation lock, J. Baum — 

Perspiration powder, S. G. Hull 

Petroleum, device for burning crude, I,. C. Snell.. 

Phosphates, making alkaline, C. Glaser 

Photographic shutter. Low & Shakespeare, Jr 

Pia> o pedal, H. Mallebre 

Piano, upright, H. L. Greywack 

Pier piotector, A. Moore 

Pin. See Clothes pin. 

pipe coupling nipple, J. W. Daly 

Pipe presses, apparatus for delivering clay to 
sewer, E. T. Mapel 

Pipe sleeve, steam, T. Jacobs 

Pipe wrench, Duncan & McManus 

Pipe wrench, Goodnow & Margason.. 

Pipes, detachable bottom for, W. L. Heineken 

Piston rods'or other rods to their cmasheads, de- 
vice for fastening adjustably, J. Hundgeburth 

Plaster compounds, composition of matter for re- 
straining the setting of, E. Watson 

Poison or fertilizer distributer, C. K. Foster 

Post. See Tool post. 

Pot. See Flower pot. 

Powder. See Perspiration powder. 

Power. See Tide and wave power. 

Press. See Harness loop press. Printing press. 

Printing machine, web, L. C. t.'rowell 

Printing press, plate, G. C. Howard 

Printing press, web, W.Scott 

Propeller. O. Seemuller 

Protector. See Chest protector. Garment pro- 
tector. Pier protector. 

Pulley, T. Oingras 

Pulley block, J. C. McNamara 

Pulp separator, magnetic, W. C. Edwards 

Pump, oil, R. S. Edmonds 

Pumping engine, direct-acting, L. D'Auria 

Punch, check. T. A. Short 

Puzzle, T. A. Frazer 

Puzzle ball, A. A. Outerbridge 

Pyro-chemical battery, Blair & Hunter 

Radiator, A. II. Fowler 

Railway cattle guard. P. Merrill 

Railway chair. N. T. Frame 

Railway, conduit electric, B. M. Bentley 

Rail way conduit, electric, E. M. Bentley 

Railway conductor, electric, E. Thomson... 

Railway electric. R. M. Hunter 446,83.3, 

Railway electric, N. Seibert 

Railway rail and chair, street, W. H. Wright 

Railway rail joint, J. B. Walker 

Railway signal, electric, W. S. & M. C. Cook 

Railway stock guard, S. L. Shellenberger 

Railway switch, M. Hynes 

Railway track, street, T. G. Gribble 

Railways, contact device for electric, E. M. Bent- 
ley 

Railways, contact trolley for electric, Cahoon & 

Railways, controlling switch for electric. F. B. 
Rse 

Rake. See Hay rake. 

Rake, S. Swope 

Reel. See Fishing reel. Hose reel. Wire reel. 

Register. See Cash register. Grain register. 

Regulator. See Thermostatic regulator. Wind- 
mill regulator. 

Rheostat. E. Weston 

Rivet, I. Q. Piatt 

Rolling wire, H. A. Williams 

Rolling wire, roll for, H. A. Williams 

Roofing material, J. N. Hopper 

Sad iron, D. H. Murphy 

Saw guide, band. A. Hettel 

Sawmill set works, W. J. Gladlsh 

Sawmills, attachment for automatically advanc- 
ing the knees of. J. T. Farrow 

Saw tooth, W. E. Brooke 

Sawing machine, wood, G. L. Cummings 

Scaffold bracket. S. Van Vliet 

Scaffolding, adtustable bracket for, M. P. Holmes 

Screen. F. F. Lnndis 

Screw.felly. H. K. Jones 

Seat. See Vehicle seat. 

Secondary battery, Laurent-Cely & Timmis 

Semaphore operating apparatus, N. J . Smith 

Separator. See Ore separator. 

Sewing machine, W. F. Dial 

Sewing machine binder, E. H. Craige 

Sewing machine buttonhole attachment, B. 
Fletcher 

Sewing machine cabinet, A. F\ Gerald 

Sewing machine presser foot K. G. Woodward . . . 

Sewing machine thread unwinder, M. V. Palmer.. 

Shade or map exhibitor, window, J. W. Meyer — 

Shade roller bracket, T. .1. Dennis 

Shade, window. Jones & Weber 

Shelving, adjustable, B. F. Roberts 

Shingle and picket sawing machine, Nolin & 
Young 

Shoe fastening, F. J enner 

Show case for spool thread. C. E. Gould 

Sidewalk, J an net & McAuslan 

Signal. SeeRailway signal. 

Signs, manufacturing sheet metal, R. A. Busch... 

Skate, S. S. Black . 

Slate. E. C. Hudson 

Snow plow, rotary, J. W. Haughawout 

8oldering machine, can, J. G. Hodgson 

Soldering tool, E. L. Barber 

Sole rounding machine, G. Julian 

Soles, etc , machine for cutting, A. M. Stickney... 

Spark arrester, locomotive. B. B. Gibbs (r) 

Spinning machine spindle driving device, James 
& Sanders 



446.626 

446.776 



446.463 
446,647 
446,577 
446.551 
446,433 

446.560 
446.459 



446,549 

446,669 

446.477 
446.766 
446.841 
446,448 

446.4.55 
446,591 
446.537 



446.789 
446.608 

446,821 
446,667 
446.553 
446.45:1 
416,550 
446,770 
416,702 
446.495 

446,494 
446.610 
446,412 
446.574 
446,573 
446.469 

446,526 
446.431 
446,803 
446,684 
446,755 
446.440 
446,616 
446.809 
446.611 
446,451 
446,498 

446.532 
446.658 
446,767 
446.699 
446,818 

446.524 

446.771 
446,839 



446.486 
446.447 
416,663 

446,654 
446,646 

446.639 
446,667 
446.778 
446.796 
446.815 
446,529 
446,710 
446,595 
446,586 

446,511 

446,510 
446,685 
446.592 
446,547 
446.634 

446,621 

446.604 

446,772 



446,829 
446.635 
446,696 
416,697 



446,567 
446.4111 
446.704 
446,734 
446.435 
446,478 
446.51:1 
446,535 
446, T27 
446.580 
446,601 
446.633 
446.417 
446,419 
446.483 
446,834 
446.475 
446.589 
446.763 
446.546 
446.791 
446.750 
446,446 

446.420 

446,428 

446.613 

446,482 



446.490 

446.466 
446,497 
446.498 
446,775 
446.533 
446.568 
446,443 

446,832 
446.810 
446.510 
446.802 
446.682 
416,687 
446.741 

446,527 
446,479 

446.830 
446.843 

44C,736 
446.581 
446.575 
446.465 
446,743 
446.640 
446.456 
446,472 

446.534 
446,779 
446.642 
446,752 

446.427 
446.421 
446.777 
446,773 
446.454 
446,765 
446,686 
446^55 
11.146 

446.751 
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Stamp, hand, B. Reynolds 446,587 

Stamp mill cam. A, Bamage 446,693 

Stamp, thumb, W. A. Smith 446,540 

Stamp vending apparatus, postage, L. 8. Darr 446.434 

Staple, H. U. Jester 446,523 

Steak pounder, W. H. Tyson 446,485 

Steam boiler, MacCormack & Van Zile 446.785 

Steam engine, A. McPherson 446.838 

Steam engine, direct-acting, J. A. Groshon 446,582 

Stereotype moulds, frame for holding, SchimaR- 

sky&Passelt 446.695 

Stove attachment, cooking, M. N. Cole 446,430 

Stove, cooking and heating. J. Baker 446,4i:i 

Stove for heating cars, R. F. Harris 446.517 

Strainer, coffee or tea, II. Hennig 446,680 

Sulphite lye, apparatus for making, Wendler & 

Suiro....... 446,652 

Suspenders, F. H. Richards 446,840 

Switch. See Klectrtc switch. Electric line switch. 

Table leg, shaft bearing. S. Arnold 446,576 

Tachometer, magnetic, J. Waring 446,488 

Tack driving machine. Crisp & Copeland 446,631 

Target trap, self-feeding, G. H. Hockey 446.519 

Telegraphy. R. G. Brown 446,424. 446.425 

Telephone call, D.H.Rice 446,614 

Tension device, Sparks & Brown 446,842 

Thermostatic regulator, K. C. Merrill 446.583 

Thill coupling. W. A. McNeal 446.837 

Thrashing machine, A. R. Gustafson 446,643 to 446,645 

Thrashing machine conveyer, C. J. Hartley 446,598 

Tide and wave power apparatus, N. O. Bond 446,422 

Tobacco casing apparatus, J. C. Frost 446,441 

Tobacco leaves, machine for removing stems 

from. R. W. Coffee 446,811 

Tool post. A. Newell 446,462 

Tram or leveling device for leveling or tramming 

rolls, test. J. P. Adams 446,764 

Transportation, method of and apparatus for, P. 

K. McDonnell 446.786 

Trap. See Target trap. 

Trees, cultivating fruit. T. Crakes 446,662 

Tricycle, S. Elliott 446,670. 446.671 

Trough. See Watering trough. 

Trunk. J. 8. Daggett 446,812 

Trunk and folding bed, combined. A. M. Nelson.. 446,690 

Tug, Hall & Hamilton 446.677 

Tug, hame, H. J. Demers 446,733 

Tug, thill. D. M. Schell 446.694 

Twine holder, R. O. Nottingham 446.691 

Type bar and manufacturing the same. W. Baker 446.414 

Typewriting machine, H. E. Curtis 446.4:42 

Typewriting machine, B. Granville 446,676 

Typewriting machine, J. W. Pierce 446.6:18 

Typewriting machine, D. C. 8tover 446,719, 446,T» 

Umbrella or parasol. C J. Swart 446.542 

Upper machine, C. H. Farrington 446.674 

Valve gear, hydraulic. E. 8. Matthews 446.836 

Valve, safety, E. B. Kunkle _ 446,757 

Valve, safety, J. Loftus 446,782 

Vat. See Dyeing vat. 

Vehicle brake, C. Nlttinger 446,464 

Vehicle gearing, J. L. Dolson 446,437 

Vehicle running gear. S. E. Baughman 446,415 

Vehicle seat, J. M. Johnson 446.7S4 

Vehicle spring gear. Q. E. Bartholomew 446,656 

Vehicle wheel, R. E. Jeffery 446,559 

Vehicle wheel, A. H. Overman ... 446.692 

Velocipede, S. Elliott 446.672 

Veneer cutting machine, E. Densmore 446,585 

Ventilator. See Aerial ventilator. 

Ventilator, M. O. Tousley 446,824 

Violin, H. Heyder 446.450 

Vulcanizing wood, apparatus for, Witherow & 

Curtis 446.500 

Vulcanizing wood, process of and apparatus 

for. J. P. Witherow 446.501 

Wagon. W. C. Murphy 446.562 

Wagon brake, O. T. Baker 446 565 

Washing machine. E. K. Unangst 446.800 

Watch case. E. F. lieffernan 446.737 

Water bag. India rubber. A. A. Hesser 446,518 

Water closet siphon valve flushing apparatus, C. 

A. Blessing 446.808 

Water conductor, iron. G. O. Barbour 446,506 

Water or air cylinder, W. J. O. Byron, Jr 446,426 

Watering trough, M. N. Brouse 446,628 

Weather strip, J. II. Hummel 446.520 

Weatherstrip. J. H. Mclntire 446.609 

Well drilling machine. W. Webber 446,688 

Wheel. See Vehicle wheel. Wind wheel. 

WhlfBetree. N. P. Stefienson 446,615 

Wind wheel. J. M. Lowe 446,783 

Windlass and capstan, combined ship's, E. H. 

Whitney. , 446.825 

Windmill, W. M. Craig 446.630 

Windmill, B.A.Dana 446,512 

Windmill regulator, C. * W. Silvester 446,627 

Windmill tower, H. Robinson 446,744 

Wire, producing seamless compound, L. L. Bur- 
don 446,619 

Wire reel, E. A. Vannatta 446,487 

Wire, seamless compound gold and silver, L. L. 

Burdon 446.618 

Wire stretcher. Bidder & Hartmann 446.790 

Wire tightener. K F.Miller 446.688 

Wrench. See Pipe wrench. 
Wringer. See Clothes wringer. 

Yoke, neck, H. De Witt 446,665 

Yoke, neck, Kleppinger & Mead 446,742 



DESIGNS. 

Advertising card, A. Hopcraft 20.524 

Altar, family, H. B. Hallock 20,522 

Curling stone, W. Karl 20.525 

Dish, E. Gerard 20,521 

flower pot, T. 8. Balsley 20.523 

Water closet bowl, W. S. Cooper 20,520 
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Inside Page, ench insertion - - - 75 cents a line. 
Back Page, ench insertion - - - $1.00 n. line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 



USE ADAMANT WALL PLASTER 

It is Hard. Dense, and Ad* 
hesive. Does nor, check or crack. 
It is impervious to wind, water, 
and disease germs. It dries In a 
few hours. It can be applied in 
any kind of weather. It is in gen- 
eral use. Licenses granted for the 
mixing, using, and selling. 

Address ADAMANT MFG. CO. 

309 E. fienescH *t., 

Syracuse. N. Y. 




Patent Foot Power Machiner 

Complete Outfits. 

Wood or Metal workers without steam 
power, can successfully compete with 
the large shops, by using our New 
LAIiOlt SAVING Machinery, 
latest and most improved for practical 
shop use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

Seneca Falls Mfg. Co. 

695 Water Street, Seneca Falls, N. Y. 




STEREOTYPING; THE PLASTER AND 

Paper Processes.— Composition and preparation of the 
mould, the best alloys of metal and proper degree of 
heat, trimming and mending the plate, etc. A minute 
description of both processes, with numerous illustra- 
tions. A paper of great interest to every printer. By 
Thomas Bolas, F.C.8., F.I.C. Scientific American 
Supplements, 773 and 774. 10 cents each. 



The Sebastian-May Co. 

Improved Screw Cutting 

Foot&r AmTTTTC! 

PowerlullIXJuid 

Drill Presses, Chucks, Drills, Does, 
and Machinists' and Amateurs' , 
Outfits. Lathes on trial. Cata- 
logues mailed on application. i 
165 to 167 Highland Ave., 
SIDNEY, OHIO. 




$60 



|.'r (^Wl IB 



XJST OF 



ICE-BOATS — THEIR CONSTRUCTION 
and management. With working drawings, details, and 
directions In full. Poor engravings, showing mode of 
construction. Views of the two fastest ice-saUlng boats 
used on the Hudson river in winter. By H. A. Horsfall, 
M.E. Contained In Scientific American Supple- 
ment, 1. The same number also contains the rules and 
regulations for the formation of ice-boat clubs, the sail, 
ing and management of ice-boats. Price 10 cents. 




EVEBI USEB OF MACHI5EBY 

SHOULD LEABN 

How to Use Loose Pulleys. 

Useful information on this sub- 

i'ect is given in our " Catalogue 
I o,56.' r Sent free to any address. 

VAH DUM & tut, Cincinnati, omo. 

MENTION THIS rAPKB. 



TRADE MARKS. 

Accordions. B. Kalbe 19,041 

Antipyretics. Firm of J. D. Riedel 19.043 

Buckskin underwear, perforated, D.C.Hall 19,065 

Cartridge shells and wads, Creedmoor Cartridge 

Company 19,058 

Cement, Dickinson Bros. & King 19,020 

Cod liver oil, O. Wasboe 19,048 

Confection lozenges, Cbase and Company Corpora- 
tion 19,030 

Crackers and biscuit, G. Young 19,059 

Engines, automatic cut-off. Ball Engine Company. 19,019 
Gum, chewing, Royal Remedy and Extract Com- 
pany.... 19,021 

Hata, W. T. Bowers 19,018 

Hats and caps, tiate'City Hat Company 19,054 

Insect powder. C. M. Schmidt ly,Q56 

Iron, steel, and manufactures thereof, Carpenter 

Steel Company 19,049 

Liquors, compound for refining, purifying, and 

mellowing spirituous, W. & h*. Thompson 19.024 

Meal for live stock, Bowker Fertilizer Company.... 19.017 

Medicine, cough, U. A. Moore 19,035 

-Medicines, line of proprietary, T. Paine 19,03? 

Opera, marine, and field glasses and lenses, D. C. 

Perclval & Co ... 19,023 

Outer clothing and overcoats, Bierman, Heidel- 
berg A Co 19,040 

Patterns for cutting garments, P. C. Perkins 19,042 

Pickled fruits and vegetables. Gedney Pickle 

Company 19.053 

Remedy for cholera and other stomach complaints, 

Havward&Bro 19,031 

Remedy for diseases of the blood, liver, and kid- 
neys, T. Kemink 19,033 

Remedy for Indigestion, AsBimilene Manufactur- 
ing Co 19,039 

Remedy for lung troubles and nervous diseases* 

Bell Medicine Co 19,016 

Remedy for throat and lung diseases, Nonantuiu 

Worsted Company 19,056 

Remedy, headache, W. H. & 8. C, Sweeting 19,038 

Salve, G. K. Hoffman 19.032 

Shirts, men's, S. Deutsch 19,052 

Silesia, A. G. Hyde & Sons 19,050 

Suppositories, vaginal, K. B. Lambert 19,0.44 

Teeth, artificial. H. D. Justi 19,022 

Tin plate in sheets, Port Talbot Ttnplate Com- 
pany 19,057 

Tin plates, terne plates, and tin taggers, Old Castle 

lro n and Tinpl ate Com pany 19,025 to 19,029 

Tracing cloth, Ritchie & Bason.... 19,051 

Watch cases and movements, B. L. Strasburger 

& Co 19,046. 19.047 

Watch movements and cases, B. L. Strasburger 

&Co 19,044,19,045 



JAMES LEFFEL WATER WHEELS 

ENGINES, and BOILERS. 

TAMES LEFFEL <Ss CO. 

FAHLO ST., SPRINGFIELD, OHIO. 
110a Liberty Street New York City. 



POP SAFETY VALVE 

WATER RELIEF VALVE 
IMPROVED STEAM GAGE 
STEAM ENGINE INDI0AT0B 

Single Hell chime Whittle, and all Instruments 
used in connection with Steam, Air and Water. 

Sole Agents Jor Clark's Linen £\re Hose. 
NEW YORK. LONDON. 

CROSBY STEAM GAGE h VALVE CO. VJ2B& 




VELOCITY OF ICE BOATS. A COLLEC 

tlon of interesting letters to the editor of the Scientific 
American on the question of the speed of Ice boats, de- 
monstrating how and why it is that these craft safl 
faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in Scientific? 
AmericanSupplement.No. 214. Price 10 cents. To 
be had at this office and from all newsdealers. 




CLi^sZlS'S 

Ventilating and Drying 

FANS. 

Light Running, Adjustable 

Blades, Self-Oiling Bearings. 

24-page catalogue free. 

Also Rubber Press Rolls for Wool 

and Yarn Washing and 

Dyeing Machines. 

GEO. P. CLARK, Mannf. 

Box L, Windsor Locks, Ct. 



THE MODERN ICE YACHT. — BY 

Geo. W. Polk. A new and valuable paper, containing 
full practical directions and specifications for the con- 
struction of the fastest and best kinds of Ice Yachts of 
the latest, most approved forms. Illustrated with en- 
gravings drawn to scale, showing the form, position, 
and arrangement of all the parts. Contained In Scien- 
tific American supplement. No. 6-J4. Price 10 
ceuts. To be had at this office and of all newsdealers. 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent In print, 
issued since 1863. will be furnished from this office for 
25 cents. In ordering please state the name and num- 
ber of the patent desired, and remit to Munn & Co., SGI 
Broadway, New York. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 
each. If complicated the coat will be a little more. For 
full instructions address Munn & Co., 361 Broadway, 
New York. Other foreign patents may also be obtained. 



Complete Steam Pump 

10 Sizes from ?7t°$75 X~ 
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SOLE MAKERS. 
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PARAB0LON MAGIC LANTERN 



TO BUSINESS MEN 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and Is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement In a printed news- 
paper. He wants circulation. This he has when be 
advertises In the scientific American. And do not 
let the advertising agent influence you to substitute 
gome other paper for the Scientific AMERICAN, when 
selecting a list of publications in woica you decide it Is 
for your Interest to advertise. This is frequently done, 
for the reason tnat tne agent gets a larger commission 
from the papers having a small circulation than is allow- 
ed on the Scientific American. 

For rates see top of first column of this page, or ad- 
dress MINN cV CO., Publishers, 

3tfl Broadway, New York. 



Books on_Electricity. 

Alternate Current Transformer in Theory and 

Prnctice. Vol. I. The Induction of Electric Currents. 
500 pages, fully illustrated and with copious index. By 
J.A.Fleming. 8vo. cloth. London, 1889 ,....$3.00 

This book treats both practically and theoretically 
the subject of Electric Current Induction and the Alter- 
nating Current Transformer, 

Arithmetic of Electricity. By T. O'Conor Sloane, 
A.M., E.M., Ph.D. This work gives Electric Calculations 
in such a simple manner that it can be used by any one 
having a knowledge of Arithmetic. It treats of calcula- 
tions for wiring, resistance in general, arrangement of 
batteries for different work, ana is supplemented by the 
most practical series of tables ever published. It is ab- 
solutely indispensable to the practical electrician, as 
well as to the amateur. Fully illustrated. 1891.. ..$1.00 

Art of Electrol ytic Separation of ftletnls. By 
G. Gore. Theoretical and practical. Fully illustrated. 
8vo, cloth. London, 1890 $3.50 

Dynamo. How to make a Dynamo. A Practical 
Treatise for Amateurs. Containing numerous illustra- 
tions, and detailed instructions for constructing a small 
dynamo to produce the electric light. By Alfred Crofts. 
12m o. cl. London. Second edition. 1889 SO 

Electric Batteries. Elementary Tretitiseon. From 
the French of Alfred Niaudet, translated by L. M. Fish- 
back. Fifth edition. N. Y., 1888 82.50 

Electric Lighting. The Elements of Electric Light- 
ing, including Electric Generation, Measurement, Stor- 
age, and Distribution. By Philip Atkinson, A.M.,Ph.D., 
author of '* Elements of Static Electricity." Contents: 
Electricity a Mode of Molecular Motion ; Alternate Cur- 
rent Dynamos; Direct Current Dynamos; Electric Terms 
and Units; Electric Measurement; The Arc Lamp; The 
Incandescent Lamp; The Storage Battery; Electric 
Distribution, etc. Fourth edition. 260pages. 104 illus- 
trations. 1889 $1.50 

This is a very complete work, and should be in the 
hands of all who have to do with electric lighting appa- 
ratus of any kind whtitever. 

Electricity: The Science of the Nineteenth Century. 
A sketch for General Readers. By E. M. Caillard. Illus- 
trated. 1891 $3.00 

Electricity. In Theory and Practice; or, the Elements 
of Electrical Engineering. By Lieut. Bradley A. Fiske. 
U.S.N. 258 pages, and many illustrations. 1888.. ..$2.50 

Electricity. The A B C of. An elementary manual 
giving in simple language a general outline of the sci- 
ence. 106 pages, with 36 illustrations. Wm. H. Meadow- 
croft. 12mo, cloth, 1889 50 

Electricity in our Homes and Workshops. A practi- 
cal Treatise on Auxiliary Electrical Apparatus. With 
numerous illnstrations. Sydney F. Walker. 12mo,cloth. 
London, 1889 $1.50 

Electrical InstumentMaklng for Amateurs. By 
S. R. Bottone. A practical hand-book. Cloth, 176 pages, 
59 illustrations 50 

Electrical Rules nnd Tnbles. A pocketbook of 
Electrical Rules and Tables for the use of Electricians 
and Engineers. Revised and enlarged. 498 pages. 32 mo. 
Roan. Sixth edition. 1889 $2.50 

Electricity and Magnetism. Elementary Lessons 
in Electricity and Magnetism. By Svlvanus P. Thomp- 
son. 171 illustrations and 442 pages. 1889 $1,25 

Electrical Dictionary, A Dictionary of Electrical 
Words, Terms, and Phrases. By Edwin J. Houston, A.M., 
Electrician of the International Electrical Exhibition. 
640 pages and 396 illustrations. 1889 $2.50 

The author has aimed to give a concise definition of the 
word, term, or phrase, and a brief statement of the sci- 
ence involved in the definition, and to insert when possi- 
ble, a cut of the apparatus described or employed in 
connection with the word, term, or phrase defined. 

Electrical Engineering. By W. Slingo and A. 
Brooker. A Practical Bookfor Electric Light Artisans 
and Students. This is a Comprehensive Treatise on the 
more Important Modern Applications of Electricity. 
630 pages. 300 illustrations $3.50 

Electro-Motors, How Made and How Used. By 
S. R. Bottone. A Handbook for Amateursand Practical 
Men. Illustrated. This book was originally prepared 
chiefly as letters, in reply to queries addressed to the 
Author on the construction of electro-motors, on their 
many modifications, and on their mode of workings. 
12mo, cloth. London, 1890 $1.20 

Electro-Deposition. A Practical Treatise on the 
Electrolysis of Gold, Silver, Copper, Nickel, and other 
Metals and Alloys, with descriptions of Voltaic Batteries, 
Magneto and Dynamo Electric Machines. Thermopiles. 
and of the Materials and Processes used in every depart- 
ment of the Art, and several chapters on Electro-metal- 
lurgy. By Alexander Watt, author of "Electro-metal- 
lurgy," "The Art of Soap Making," etc.. etc. With 
numerous illustrations. Third edition. Revised, cor- 
rected, and enlarged. London, 1889 $3.50 

Electricity for Engineers. By Charles Desmond. 
A Clear and Comprehensive Treatise on the Principles, 
Construction and Operation of Dynamos, Motors, Lamps, 
Indicators, and Measuring Instruments, also a Full Ex- 

F Sanation of the Electrical Terms used in the work. II- 
ustrated by nearly 100 Engravings, In 1 Volume. 12mo, 
255 pages. Price $1.50 

Electric Bells and All About Them. By S. R. 
Bottone. A Practical Book for Practical Men. With 
morethen 100 Illustrations, 12mo, cloth. Price reduced 
to 50 

Electric Light Installations and the Manage* 
ment of Accumulators. A Practical Handbook by 
Sir David Salomons, Bart., M. A., Assoc. Inst. <!. E., 
member of Council of the Societyof Telegraph Engi- 
neers and Electricians, member of the American Insti- 
tute of Electrical Engineers. Fifth edition, revised 
and enlarged. With 99 illustrations. 348 pages. 12mo, 
cloth $1.50 

Experimental Science* By Geo. M. Hopkins. 
Natural Philosophy without a Teacher Simplified. In- 
teresting Experiments in Every Branch of Physics. De- 
scriptions of Simple and Efficient Apparatus, much of 
whlcb may be Made at Home. Among Subjects treated 
are Electricity in all its Branches, Magnetism, Heat, 
Light, Photography, Microscopy, Optical Illusions, Me- 
chanics, etc. A world of Valuable Information. A 
Source of Rational Amusement. A superb work for 
Young and Old. 740 pages, nearly 700 first-class engrav- 
ings. Elegantly bound in cloth $4.00 

Incandescent Wiring Handbook. With 85 illus- 
trations and 5 tables by FIB. Badt. lite First Lieut. Roy- 
al Prussian Artillery, and author of " Dynamo Tenders' 
Handbook," "Bell Hangers' Handbook." 1889 $1.00 

Lectures on the Electro- Wagnet. By Silvanus 
P. Thompson. Authorized American Edition. Just 
Published. Cloth $1.00 

Practical Electric Bell Fitting. A Treatise on 
the Fitting-Up and Maintenance of Electric Bells, and 
all the necessary apparatus. By F. C. Allsop. With 
nearly 150 illustrations. 1889 $1.25 

Prncticnl Electricity. A Laboratory and Lecture 
Course for First Year Studeuts of Electrical Engineering 
based on the Practical Definitions of the Electrical Units. 
By W. E. Ayrton, F.R.S. Nearly 500 pages, and 180 illus- 
trations. Third edition. 1888 $2.50 

Practical Electrical Notes and Definitions. 
—For the use of Engineering Students and Practical 
men. By W. Perren Maycock, A.M. Inst. E. E. Second 
edition, revised and enlarged. 286 pages, with illustra- 
tions. 32mo, roan $1.75 

Practical Electrics.— A Universal Hand-book on 
every-day electrical matters, including connections, 
alarms, batteries, bells, carbons. Induction, intensity and 
resistance coils, dynamo-electric machines, fire risks, 
measuring, microphones, motors, phonographs, photo- 
phones, storage and telephones. Being the Electrical 
portion of the "Third Series of Workshop Receipts." 
136 pages, 12mo, cloth. 1890 75 

Telephone.— The Electric Telephone. By Geo ge 
B. Prescott. Second edition, revised and enlarged. 612 
illustrations. 790 pages. 1890 $6.00 

The Electrical Engineer's Pocket Bonk. Mod- 
ern Rules, Formulae, Tables, and Data. By H. R. Kempe. 
32mo,leather. London. 1890 $1 .75 

The Telephone. By Wm. H. Preece and Julius 
Maier, Ph.D. 30 chapters, 290 illustrations, and 482 pages. 
1889 $4.00 

Voltaic Accumulator. The Voltaic Accumulator, 
an elementary treatise, Bv Emile Reynier. Translated 
from the French by J. A. Bodv. 1889 $3.00 

|y*Any of the above books promptly sent by mail, 
postpaid, on receipt of the price, by 

XbCTTNN- «*» OO., 

Publishers of the "Scientific American," 
361 Broadway, New York. 

W Send for owr New ana Compute Catalogue of Boohs, 
tent fret to any address. 



No. 45. 



Price $45.00. 

Particularly suitable for making 
Bromide J&nlaraements and pro- 
jecting Lantern Transparencies. 
We make several other styles 
singly and in pairs, for use with 
Oil or Li me light. Our Oxy-Hy- 
drogenJets and CM Lamps are in- 
terchangeable on all our lanterns. 
Special facilitieson the premises 
for the production of Apparatus 
and Lantern Slides. Mr. \>\ B. Mytinger, formerly of Mu- 
seum of Natural History, has charge of our Slide Color- 
ing. Slides to order from Amateur Negatives. Correspon- 
dence solicited. J. B, COLT & CO., 
16 Beekman Street. New York City, U« 8. A, 




" Improvement the order of the age." 

THE SMITH PREMIER TYPEWRITER 




Important Improvements. 

All the Essential Features greatly perfected. 
The Most Durable in Alignment. 

Easiest Running and Most Silent. 
All type cleaned in 10 seconds without soiling the hands. 

The Smith Premier Typewriter Co., Syracuse, N. Y., U- S* A. 
Send for Catalogue. 



OIL WELL SUPPLY CO. Ltd. 

91 & 92 WATER STREET, 
Pittsburgh, Pa., 

Manufacturers of everything needed for 

ART.KSZAN WUXjXjS 

for either Gas, Oil, Water, or Mineral 

Tests, Boilers. Engines, Pipe, 

Cordage, Drilling Tools, etc, 

Illustrated catalogue, price 

lists and discount sheets 

on request. 





TCE-HOUSE AND REFRIGERATOR. 

Directions and Dimensions for construction, with one 
Illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of from 34° to 36°. Con- 
tained In Scientific American Supplement No. 116. 
Price 10 cents. To be had at this office and of all news- 




ARTESIAN 

Wells, Oil and Gas We lis, drilled 
by contract to any depth, fromK 
to 9000 feet. We also manufacture 
and furnish everything required 
to drill and complete same. Port- 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
ftOOtt. Send Scents forillustratad 
catalogue. Pierce Artesian 
and Oil Well Supply Co., 
80 Beaver Stre.et, New York. 



ON GAS ENGINES. -A VALUABLE 

Eaperby E. Delamare-Deboutteville, touching upon the 
istory of gas motors in general, and describing in de- 
tail the "Simplex'' engine Invented by the author and 
Mr Ma an din. With 23 figures. Contained in Scientific 
American supplement. Nos. 7 I 5 and 710. Price '0 
cents each. To be had at this office and from all news- 
dealers. 



OTTO GAS ENGINES 

33.000 SOLI). 

Engines and Pumps Combined. 

For COAL CAS 

or GASOLINE. 



SCHLEICHER, SCHUMM & CO. 

PHILADELPHIA, 
CHICAGO, NEW YORK. 




GATES ROCK & ORE BREAKER 

Capacity op to 200 tons per hoar. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breakers combined. 

Builders of High Grade Mining 

Machinery. 

Send for Catalogues. 

GATES IRONWORKS, 
50 C So. Clinton St., Chicago 

215 Franklin St.. Boston, Mass. 




ICE-HOUSE AND COLD BOOM.— BT R. 

O. Hatfield, with directions for construction. Four 
engravings. Contained in Scientific American Sup- 
plement, 59. l'rice TO cents. To be had at this office 
and of all newsdealers. 



GRAND PRIZE-PARIS EXPOSITION, 1889 

THIN PANEL STOCK 

In Whitewood, Walnut, etc. 

Manufactured by the original •* SyBte*me Hartlett," 
received the Highest Award and only "Grand Prize" 
given to this industry. The only " i^ystfime " introduced 
into Europe and America that produces a perfectly 
sound cut ooard. 

HENRY T. BARTLETT, 

CABINET WOODS I MAHOGANY 

and VENHERS, | SAW MILLS, 

SOU Lewis Street, New Yorlt. 
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HE PENNA. DIAMOND DRILL & MFG. CO. 

BlltDSIIORO, PA., Builders of High Class 
Steam Engines. Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 




Awarded the Grand Prize at late Paris Exposition. 



Stored Energy 

APPIIUIII ATftDC for Electric Lighting and 

RbbUnU Lf% ■ UnO Street Car Propulsion. 

THE ACCUMULATOR COMPANY, 

U Broadway. N. Y. Oily. 231 Carter St., Pliilu.. Pa. 
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A Move for Better Roads 

JUST READY. 

Essays on R oad Making and Maintenance and 
Road Laws, for which Prizes or Honorable Mention 
were awarded through the University of Pennsylvania, by 
a Committee of Cltizensof Philadelphia, with a Synopsis 
of other Contributions and a Review by the Secretary, 
Lewis M. Haupt, A.M., C.E., Prof, of Civil Engineering, 
Univer. of Pa. Also an Introduction by William H. 
Rhawn, Chairman of Committee. 8vo, cloth. 319 pages. 
Price 82.00 

|y By mail, at the publication price, free of postage to 
any address in the world* 

iy A circular, i pages, ito, giving the full Table of Con- 
tent* of this important volume, sent free of postage to any 
one who will furnish his address. 

HENRY CAREY BAIRD & CO., 

Industrial Publishers, Booksellers & Importers 
810 Walnut St., Philadelphia, Pa., U. 8. A. 




NASH 
Gas Engine 

—FOR— 

POWER and PUMPING 

Can be operated with 
GAS or GASOLINE 



Send for Circular and 
Book of Endorsements. 



National Meter Co. 

NEW YORK, 



SMALL ELECTRIC MOTOR FOR AM- 

ateurs.— By C. D. Parkhurst. Description in detail of a 
small and easily made motor powerful enough to drive 
a ten or twelve inch brass fan and to give a good breeze. 
With 15 figures drawn to a scale. Contained in Scien- 
tific American Supplement, No. 7«T. Price 10 
cents. To be had at this office and from all newsdealers. 




CUTTING 

—AND— 

CUT GEARS. 

We are especially well equipped for 

this class of work and solicit 

correspondence. 

Lelanfl Fanlconer & Norton Co. 

DETROIT, MICH. 



CUSHM 
Complete line 
illustrati 
Cushman Cb 



AN CHUCK 

for aU uses shown in new 
illustrated catalogue, free to all. 

Chuck Co.* Hartford* Conn. 
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IDEAL MUSICAL BOX 

J a the Lateat Invention In Swiss Musical Boxes 
t Is the Sweetest and Most Perfect Instrument 
for the Parlor. Any number of tunes cnn be ob- 
tained for it. The Largest Stock of Musical Boxes in 
America. Send i cent stamp for Illustrated Catalogue. 

jacot & son, •ten/sap- 



THE DAIMLER MOTOR 

THE DAIMLER MOTOR CO. 

is prepared to furnish 1* $. and 4 Home Power 
GAS or PETROLEUM MOTORS 

for all Industrial Purposes. Fully illustrated catalogue 
and price list on application. Motors in operation at 
Works, Steinway, Long Island City. 
Office, 111 East 14th Street, New York City. 



The Sherburne Mfg. Co. 



built Works four years ago that cost $19,000. The Com- 
pany has an established trade and has manufactured 

Sash* Doors* Blinds* and Novelties. 
The Company is winding up its business and will sell the 

flant on most favorable terms. The machinery cost 
9.000 and the lands and buildings $9,000, all as good an 
new. There is connected a first-class saw mill. The 
D u T.. & W. R.R. bounds one side of the property. 
For particulars, inquire of 

C. A. FULLER, Sec'y., Sherburne* N. Y. 



THE EAGLE 

, THE EASIEST RUNNING BICYCLE 

IN THE WORLD. 
1 49"5peed, Comfort and Safety. 
AGENTS WANTED. 
Large Illustrated Catalogue sent Free to any Address. 

THE EAGLE BICYCLE MFG. CO., 
STAMFORD, COOT*. 
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Itn. NOTAFFECTED BY WET DRV 
OR HEAT. SENDYOURFULL NAME AND ADDRESS 
FOR PRICE LIST AND ILLUSTRATIONS TO 

THEMIDGLEY WIRE BELTC0. BEAVER FALLS, PENNA.U.S.A 

GOOD AGENTS WANTED. NAME THIS PAPER. 
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Steam Y«tol-i.tj 



MARINE ENGINES AND BOILERS 



Steam Launches, 



PROPELLER WHEELS AND BOAT MACHINERY. 



CHAS. 



Builders under license of TUB ROBERTS' Safety Water-Tube BOILER. 
Send for free 1891 Catalogue, containing 68 Illustrations of Boats and Boat Machinery. 

P. WILLARD & CO., Cor. Clybourn and Southport Avenues, CHICAGO, ILL. 



3 6TERE0PTICONS 

For SCHOOLS &. PUBLIC ENTERTAINMENTS - 
LANTERN SLIDES COLORED 80JNC0L0RED 

^^HUEEN&CO. 



$10.00 to $50.00 I 



>er night. A 
iffht and pro- 
fitable busi- 
ness. Magic Lanterns and Views of popular sub- 
jects. Catalogues on application. Part 1 Optical, 2 
Mathematical , 3 Meteorological, 4 Magic Lanterns, etc. 
L. 1HANASSE, 88 Madison Street, Chicago, 111. 



Starrett's Patent Combination Square 




Sizes 4. 6, 9, 12, 18. and V 
inches, with or without 
Center Head or Level. 

Prices from $1.25 

to 88.00. Steel Rules. 

Hardened Steel Squares 

Bevel Protractors.and f ul 

line of fine Tools for mechanics 

Send 2-cent stamp for full list. 

L. S, " 

Manot' 



tJCUV BIMUip lUl 1UU llBlf. 

Starrett, Athol, Mass 

a not' rot Tine Tool*, 



ELECTRO MOTOR. SIMPLE, HOW TO 

make. By O. M. Hopkins.— Description of asmallelectro 
motor devised and constructed with a view to assisting 
amateurs to make a motor which might be driven with 
advantage by a current derived from a battery, and 
which would huve sufficient; power to operate a foot 
lathe or any machine requiring not over one man power, 
with 11 figures. Contained in scientific Ameuican 
Supplkmknt. No. 041. Price 10 cents. To be had at 
this omce and from all newsdealers. 



PATENTS! 

MESSRS. MUNN & CO., in connection with the publi- 
cation of the Scientific American, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for InventorB. 

In thiB line of business they have bad forty-one years' 
experience, and now have unequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada. and Foreign Countries. Messrs. Munn & 
Co. also attend to the preparation of Caveats. Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them ; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues Infringements, As- 
signments, Rejected Cases. Hints on the Sale of Pa- 
tents, e tc 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 
MUNN & CO., Solicitors of Patents, 
361 Broadway, New York. 

BRANCH OKFICBS.-No. 622 and 624 F Street. Pa- 
elflo Building, near 7th Street. Washington, D. C 

DEAFNESS & HEAD NOISES CURED 

UEOr by Peck's Invisible Tubular Ear Cushions. Whispers 
■— »■■•"■■ heard. Soccessfulwhea.llreraedleaf.il. SoldrDCC 
onl, byF.Hi»o<»,8SSB'w»y,N.Y. Write to book of prootaTHEE 



DCATTV PIANOS (new) 8145. ORGANS *55 
DC ft I II DANIEL F. BEATTT, Washington, N. J. 
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The Literary Landmarks of Ed- 
inburgh. By Laurence Hctton. 
With sixteen illustrations drawn by 
Joseph Pennell. 

An interesting and important paper de- 
scribing the homes and haunts,as they now 
appear,of the literary celebrities of Scotland. 

American Leads at Whist, and 
their History. By N. B. Trist. 
Of especial interest as being the work of 
the originator of American leads at whist 
and one whose suggestions have een 
adopted by "Cavendi8h,"and accepted by all 
advanced players in England and America. 

Wessex Folk. A story. Parti. By 
Thomas Hardt. With illustrations by 
Chari.es Green and Alfred Parsons. 

Comedy of Errors. With eight il- 
lustrations (including frontispiece) by 
Edwin A. Abbey. Comment by An- 
drew Lang. 

The fourth of this superb series of Illus- 
trations of Shakespeare's comedies. 

The Argentine Capital. By Theo- 
dore Child. With thirteen illustra- 
tions drawn by C. S. Reinhart, H. D. 
Nichols, and Edmdnd H. Garrett. 
Impress lonsof Buenos Ayres, the metrop- 
olis of South America, written in Mr. Child's 
usual fearless and impartial manner, and of 
especial value to all who are interested in 
the commercial and industrial affairs of the 
Argentine Republic 

The Chinese Leak, By Julian 
Ralph. With four illustrations 
drawn by Frederic Remington. 



In the " Stranger People's " Coun- 
try. A story. Part III. By Charles 
Egbert Craddock. Illustrated by 
W. T. Smedlet. 

A story of absorbing interest, and one of 
the best yet written by the accomplished 
novelist of the Tennessee mountains. 



Moods. A Poem. By W. D. Howells. 

March Days. A poem. By Rich- 
ard E. Burton. 

Nationality in Music. By Francis 

KORBAT. 

A remarkably well-written article illus- 
trating the national characteristics shown 
in the folk-songs and other music of Eu- 
ropean peoples, and especially of the Hun- 
garians. 



In the Vestibule Linlited. 
By Brander Matthews. 



A story. 



Memories ofthe St. John's. A poem. 
By Hezeeiah Butterworth. 

Professional Beauties ofthe Past. 

Full - page illustration drawn by 
George du Maurixb. 



EDITORIAL DEPARTMENTS. 

Editor's Easy Chair. By George 

William Curtis. 
Editor's Study. By William Dian 

Howells. 
Editor's Drawer. Conducted by 

Charles Dudley Warner, 
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EXCELLENT BLACK Copiks, only equaled by Litho- 
graphy, of anything written or drawn with any Pen b; 
the Patent - - — — — — — - - - ' — — 
Specimens 

free. i 

Ten Eyck «fe Parker, 66 Pine Street, New York 



f anything written or drawn with any Pen by 

AUTOCOPYIST 



CHUCK AND MICROMETER STOP 

for Amateurs.— By C. D. Parkhurst. Description of a 
simple and easily constructed cback forusewlth a di- 
viding machine, and the micrometer stop that Is used 
to regulate the depth of the cut In the grad nation of 
circles, etc With 8 figures. Contained in scientific 
American Supplement, No. "i7'2. frice 10 cents. To 
be had at this office and from all newsdealers. 



VOLNEY W. MASON & CO., 

FRICTION PULLEYS CLUTCHES and ELEVATORS 



PROVIDENCE. R. I. 
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HAT Uncle Sum and Aunt Columbia think, etc., of 
A 011 1 HA TflH and Seattle. Send stamp to 

AOnltlU I UN Ka»eit»a..LleT<ellT.*Co.,8eaUle,W. 



TYPEWRITERS. 

Largest like establishment in the world. First- 
class Second-hand Instruments at half new prices. 
Unprejudiced advice (riven on all makes. Ma- 
chines sold on monthly payments. Any Instru- 
ment manufactured shipped, Drivilege to exam ine. 
EXCHANGING A SPECIALTY. Wholesale prices 
to dealers. Illustrated Catalogues Free. 

TYPEWBITEB 1 70 Broadway, New York. 
HBATflUAETEES, S *** La 8aUe St - Chicago, 



PROPOSALS. 



proposals for Building Dike.— Engineer Op- 
■■ ficb. U. S. Army. Naahville, Tennessee, February 
9, 1891.— Sealed proposals, in triplicate, will be received 
at this office until 3 P. M., Wednesday, March 11, 1891. 
for furnishing materials and constructing a pile and 
stone dike at Livingston Point, Kentucky, at the mouth 
of the Tennessee River. Bidders are invited to be pres- 
ent at opening of the bidB. The United States reserves 
the right to reject any and all proposals. The attention 
of bidders is invited to the Acts of Congress, approved 
February 26, 1885, and February 23, 1887, vol. 23, page 332, 
and vol. 24, page 414, Statutes at Large. Specifications 
and blank forms for proposals will be furnished on ap- 
plication at this office. 

J. W. BARLOW, Lieut.-Col. of Engineers. 



Experimental Science 

Geo. M. Hopkins. 

Interesting Experi- 
ments in Every Branch 
of Physics. Descriptions 
of Simple and Efficient 
Apparatus, much of 
which may be Made at 
Home. Among Subjects 
treated are Electricity in 
all its Branches, Magnet- 
ism, Heat, Light, Photo- 
graphy, Microscopy, Op- 
tical Illusions. Mechan- 
ics, etc. A world of Valu- 
able Information. A 
Source of Rational 
Amusement. A superb 
workfor Young and Old. 

Illustrated Circular and Table of Contents sent free. 
740 Pages. 680 Illustrations. 

PRICE, by mail, postpaid, ... $4.00. 
MUNN & CO., Publishers, 

Office of Thb Scientific American, 

361 Broadway, New York. 




A BOON TO THE DEAF1 

Osgood's No. 1 Hearing 
Horn is the only instru- 
ment that will help the 
deaf. Made from best bell 
metal, and will last for 
years. Carried in the pock- 
et and used in public with- 
out attracting attention. 
Price $5. Sent C. O. D. 
May be returned after 2 r _ 
weeks' trial if not found satibfactory. 
OSGOOD BROS., Cor. 7th St. & Broadway, Oakland, Cal. 




STEEL TYPE FOR TYPEWRITERS 

———■■- Stencils, Steel Stamps. Rubber and 

Metal Type Wheels, Dies, etc. 
Model and .Experimental Work 
Small Machinery, Novelties, etc., man- 
ufactured by special contract, 
New'York Stencil Wks„ 100 Nassau St., N.Y 




MILITARY SIGNALING.— THE EARLY 

history of Semaphoric Telegraphy and the modern prac- 
tice oi it in the American Army. With 17 illustrations. 
Contained in Scientific American Supplement, 
Kos. 781 and 78'i. Price 10 cents each. To be had 
at this office and from all newsdealers. 




Barnes' Foot-Power Machinery 

Complete outfits for Actual Worksnop 
Business. A customer says: "Consid- 
ering its capacity and the accuracy of 
your No. 4 Lathe, t do not see how it 
can be produced at such low cost. The 
velocipede foot-power 1b simply ele- 
gant. I can turn steadily for a whole 
day, and at night feel as little tired 
as if I had been walking around." 
Descriptive Price List Free. 

W. F. & JOHN BARNBS CO., 
1999 Ruby St.. Rockford. III. 



Df HC DDTIUT Paper, Superior Quality. 
DLU L r Hill 1 Photographic Supplies. 

m ^ m ^^ mm ^ mm ^^ mm ^^ am Send for catalogue. 

T. H. MCCOLLIN & CO., 1030 Arch Street, Philadelphia. 



IMPROVED 

EXCELSIOR 



INCUBATOR 

■Simple* Perfect and Self -Regulat- 
ing. Hundreds in successful operation. 
'Guaranteed to hatch a larger percentage 
I of fertile eggs at less cost than any other 

„ m J hatcher. Send 6c. for Dlus. Catalogue. 

Oiroalanfree. CEO. H.ST AHL, QUINCV, lEU 




'•!!£_/' ,.u A SPECIALTY Oj-. 

— - JOHN GREENWOOD &C0. 

ROCHESTER N.Y. 



PATENTEO NOVELTIES &WUSI 

facturer or inventor. H. B. Harford & 8on, Office 
Rooms 9 & 10, Exchange Bldg, 134 Van Buien St.,ChIcago 



WAWTT1, Selling Agents for Electrical 
■™.*« **•**. Novelties. Battery Motors 
surprise electrical experts. Stamp for catalogue. 
$10 per day made. BUSH CO., 24 Park Place. New York. 



WANTED.— Agents everywhere for my patent Fish 
Spear. Catches fish just as well while swimming as when 
on bottom. Just the thing for spearing through the ice. 
Sample, by mail, $1.50. Discounts by the dozen. CHAS. 
H. GRIFFEN, Clinton Corners, N. V. 



HO CAIC WOUTHINGTON BTF.AM 
■villi a ALE. l'UMI'. Capacity 100 to 176 gal- 
■^ Ions per minute. Boiler 36 inches. Can be seen 
at Engine House of MAMARONECK WATER 
COMPANY, MAMARONECK, N. Y. 



FAMILY ICE MACHINE minutes.' $io&u£ 

L. Denntgny, 126 W. 25th St., N. Y. State RiQhttfor sale. 



ARTIFICIAL LIGHT OF THE FU- 

ture.— By Prof. E. L. Nichols, ad Interesting paper In 
which are pointed out some of the lines of investigation 
that are to be followed in the development of now meth- 
ods of lighting. Contained In Scientific American 
Sitpflkhknt, No. 780. Price 10 cents. To be had 
at this office and from all newsdealers. 



ICE and REFRIGERATING MACHINES 

The Piotet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York. 




HARRISON CONVEYOR! 

:sak HaEstw Grain, Coal, Sand, Clayjan Bark, Cinders, Ores, Seeds,&c. 



•SsaiS.1 BORDEN, SELLECK & C0.,| 



ManuTers, 



. | Chicago, ML 



FIRE FELT. 



THE NEW NON-CONDUCTING MATERIAL 

Is a Flexible Felt Hade of Pure Asbestos, in a 
finely divided fibrous state, indestructible by heat and 

— - unexcelled as a Non-Conductor. U. S. Navy tests show 

It to be superior to Hair Felt In Non-Conducting qualities. Made Into sectional form 
for pipes and into sheets and rolls for large surfaces. Send for Samples. 
Asbe.tos Boiler Coverings, Steam Packings, Asbestos Cloth, Asbestos) 
Building Pnper, etc. 

THE (JHA1,MEIIS-SPENCE CO., 59 and 61 Liberty St., Mew York. 
Branches:— Philadelphia, Chicago, Pittsburgh, Boston. 



F 



./""■ 7 v: CARY&M0ENC0, 

N l eel wire &#Sh; ~ 



Jhe S cientific fl merican 

PUBLICATIONS FOR 1891. 

The prices of the different publications in the United 
States, Canada, and Mexico are as follows . 

RATES B7 MAIL. 
The Scientific American (weekly one year . $.1.00 
The Scientific American Supplement (wee ly), one 

year 5.00 

The Scientific American, Spanish Edition (monthly) 

one year 3-00 

The Scientific American, A rchitects and Builders 

Edition (monthly), one year 2.50 

COMBINED RATES. 
The Scientific American and Supplement, . . $74)0 
The Scientific American and Architects and Build- 
ers Edition, 6.00 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition 9.00 

PropoflionaU Rates for Six Months. 
This includes postage, wmcb we pay. Remit by postal 
or express money order, or draft to order of 

MUNN & CO.. 361 Broadway* New York. 



WORKING MODELS & LIGHT MACHINERY. INVENTIONS DEVELOPED. Send for Model Circulai 



E Co.. Ci 
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IHCiJperti&ements. 



Inside Pajjc, each insertion - - - - 75 cents a line 
Back Page, each insertion - - - - $ 1.00 n line. 

The above are charges per auate line- about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 



Victor Bicycles! 

For the season of '91 we have ex- 
tended our line to include Machines 
of many more styles and prices than 
heretofore. Having any interest in 
Wheels, you will surely want to see 
our Catalogue for '91, which will be 
freely mailed on application. Ready 
in February. 

OVERMAN WHEEL CO. 

Makers of VICTOR IIICYCliES, 

Boston, Washington, Denver, San Francisco. 
Office and Factory, Cliicopee Falls, Mass. 



vmAXkiwj. 



U RGE WATER XANKi^v" 
^.m^L^hS,. \W Cn eYPRE55 LUMBER - 

1 FOR FOUNDAT;aN5H.T0WERS. ' "l- .t A LD W ELL OC C? 

n° 217 E.MainSt, Louisville Ky. 



THOMAS ALVA EDISON. —A BIO 

graphical sketch of the great inventor, with full-page 
portrait from a recent photograph. Contained in scien- 
tific AmbricanSupplement.No. 746. Price 10 cents 
To be had at this office and from all newsdealers. 




0IAS" 

niw* cATAi°GVE-raee. 




POPE MFC. CO., 77 Franklin Street, BOSTON. 

Brack Homes: 12 Warren St., HEW YORK, 291 Wabuh 
An.. CHICAGO. Factory, HABTPOKD, CONN. 



CONSTIPATION. —BY C. L. DODGE 

M.D. A practical p;iper on the nature and cure of this 
complaint. Contained in scientific American Supplk. 
mknt. No. 77S. PricelOcents. To be had at this office 
and from ail newsdealers. 




i^ssapsr 



|\|ew York P elting and p acking Qg_ 

John H. Cheever, Tivas. 15 PARK ROW, New York. 

OLDEST anil LARGEST Manufacturers in the United States of 

VULCANIZED RUBBER FABRICS 

Koi- Mechanical Purposes. 





RUBBER BELTING, 

Packing, and Hose. 

Rubber Mats, Matting, and Stair Treads. 

Rubber Pump Valves, Bicycle Tires, Tubing, Tenuis Suliug. 

Rubber Cement, Cord, Gaskets, Diaphriisiils. 

Rubber Rings, Ralls, Car Springs, Washers. 
VULCANITK EMERY WHEELS. Rubber Sheets. Strips. Saw Bands, Stopple. 

SALESROOMS:— Philadelphia, 308 Chestnut St.; Boston, 52 Summer St.; Chicago. 151 Lake St.; Minneapolis. 28 
South 2d St.; Cleveland, 1*8 Superior St.; San Krancisco. 17 Main St.; Detroit. 16-24 Woodward Avej St.Louis, 
616 Locust St. European Branch, Pickhuben 5 Hamburg (tcreihafengebiet) Germany. 





The 



Remington 



has set the copy for writing 
machines for 15 years. 
It is to-day the 

Standard 

and expects in the future, 
as it has in the past, 
to lead all others 
in adding improvements 
to what will always be 
the true model of a 

Typewriter. 



Wyckoff y Seamans & Benedict, 

327 Broadway, New York. 



THE STEAM ENGINE; ITS PRINCI- 

ples, its development, its future and perfection —A pa- 
per by E. N. Dickerson, pi vii'g an outline of the history 
of the steam engine, and discussing the principles upon 
whieh it operates and which limit its capacity. With;; 
figures. Contained in scientific American Supple- 
ment, No. 6S6. Price 10 cents. To be had at this 
office and from al newsdealers. 




MACHINE TOOLS 

Knuine Lathes, Planers, Shapera, Tur- 
ret Lwthes, etc. t^TSend for Catalogue . 
The Hendey Machine Co.-Tornngton, Conn. 

STEREOTYPING. -A VALUABLE 

series of lectures by Thomas Bolas, discussing the most 
recent methods in this branch of typography. With 23 
Illustrations. Contained In S( ikntipic Ami .kican Sup. 
ple.mknt, Nos. 773 and 774. Price 10 cents each. 
To be had at this office and from all newsdealers. 



SCIENTIFIC AMERICAN SUPPLE 

MKNT. Any desired back number of the Scientific 
American Supplement can be had at this office for 
10 cents. Also to be had of newsdealers in all parts ot 
the country. 



Otis Electric Elevator 

— ALSO— 

Manufacturers of the Standard 

Hydraulic Passenger and 

Freight. Steam and Belt 

ELEVATORS, 

Otis Brothers «& Co., 
38 Park Row, New York 




graves! 



■LEVATORS. 



BRICK 

MACHINES 

With AUTOMATIC 
CUTTING TABLES 
From 10 to 100,000 
CAPACITY 

PER 



EIGHtT 

DIFFERENT 
STYLES. 



CLAY 

Crushers 



TILE 

MACHINES 

Whole OUTFITS for 
FACTORIES. 




SEND FOR ILLUSTRATED CATALOGUE. 

THE FREY, SHECKLER CO. BUCYRUS, 0. 



JENKINS STANDARD PACKING! 

JENKINS llltOS., 71John St., N. Y.; 105 Milk St.. 
Boston.; 21 North 5th St., Phila.; 54 Dearborn St.. Chicago 




Levels, Transits, Surveyors' 
Compasses, Pocket and Pris- 
matic Compasses, Hand Lev- 
els, Angle Mirrors, Planime- 
ters. Pantographs, Engineers' 
Slirie Rules, Leveling Rods, 
Poles, Chains, etc. 
Catalogue on application. ■ 




NEW KODAKS 

" You press the button, 
we do the rest." 

I Seven New 
Styles and 

Sizes 

ALL LOADED WITH 

Transparent 
Films. 

For sale by all Photo. Stock Dealers. 

THE EASTMAN COMPANY, 

Send for Catalogue. ROCHESTER, JV. I\ 





IteosoHj, Kcii.tiiilii j, 
SlBplieklf. Safely. 



Trie Motor of 19tli Century 

Can be used Any Place, to do Any 
Work, and by Any One. No Boiler! 
No Kire! No Steam! No Ashes! 
No Gauges! No Engineer! A per- 
fectly safe Motor for all places and 
purposes. Cost of operation about one 
cent an hour to each indicated horse 
power. Kor circulars, etc., address 

Charter Gas Engine Co. 

P.O. Box 143. Sterling, III. 



After being on the Market Five Years 

The "AC ME "Still Leads! 

Sizes One, Two. Three, and Four Horse Power. Arranged for either Natural Gas 
or Kerosene Oil tire, as ordered. No extra insurance required on account of the oil fire. 
Send for catalogue giving full particulars and prices. 

ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, H. Y. 



LITTLE HERCULES DRILL CHUCK 

Has eccentric rotating, self-gripping jaws, 
which hold strongest when work- 
ing hardest. The lmger the 
drill, the more powerful the 
leverage. All working parts 
of best steel, hardened. The 
most powerful, accurate, and 
durable chuck in the market. 

ONEIDA MFC. CO. 
ONEIDA, N. Y., U.S.A. 




NEW MAIL 

New Grade, SI 00. 

Cushion Tires and Tangent 

Spokes. 

Handsomest and Best Diamond 

Safety. Send /or Catalogue. 

MANUFACTURERS, 
WM. READ & SONS, 

107 Washington St., Boston, Mass. 




THE 



gtuntittt ^mttmn 

ESTABLISHED 1846. 

The Most Popular Scientific Paper in the World 



Only $3.00 a Year, Including Postage. Weekly 
52 Numbers a Year. 



This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of Subscription.— One copy of the Scien- 
tific American will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three dollars by the 
publishers; six months, $1.50; three months, $ LOO. 

Clubs.— Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
MUNN & CO., 361 Broadway, New York. 



STAMPED 

CORRUGATED 

SHEETS 



future Perfect Joints in 
Your Buildings. And 
when your joints are 
perfect, your b uildings 
are Fire. Wind, and 
Water Proof. 

THE CINCINNATI CORRUGATING CO. 

Sendf or Catalogue B. Piqua, Ohio. 



COPPER TUBES. % 

SHOT BR (v»S 8R MiSWRt 



THE PHONOGRAPH.— A DETAILED 

description of the new and improved form of the pho- 
nograph just brought out by Edison. With 8 engrav- 
ings. Contained in Scientific American Stjfplk- 
ment, No. H3-- Price 10 cents. To be had at this 
office and from :ill newsdealers. 



pIBIISIlHMHI.ai'SrSI'BI'BMSIISIlSIWIIIISnBliailSflSNailBliai'BllBIIS 

ARMSTRONOJrtAN'F'G. Ca | 




ADCNTS make 100 percent, profit on my Corsets, 
HaE.ll I V Belts, Brushes, Curlers, and novelties. 
Samples free. Write now. Dr. Bridgman, 373B'way,N.Y. 



. T.n u "" LEHIGH AVE. SftMEl 



INEGRAY IRON ALSO STEEL 
XSTINGS FROM SPECIAL N 
ME TINNING iTST- : PM T tV C" 



95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877. No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use. and all the consequences 
thereof, and liable to suit therefor. 



= Our ADJUSTABLE STOCKS and DIES! 

" are universally acknowledged to be the § 
i HQ-ESST! ! 

We also make all our Tools on the 8 
I«ame principle, of the BEST MATERIAI, andi 
■ WORKMANSHIP, and always with a viewi 
mnf time and labor savins in their use. g 
in.ii.im.il. BRIPCEPORT, CONN....... 




ASBESTOS 

STEAM PACKING 

Boiler Coverings, Millboard, Roofing, 
Building Felt, Liquid Paints, Etc. 

DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREB 

H. W. JOHNS MFG. CO.. 87 Maiden Lane, N.Y. 



WORKING MODELS ^fnST-Sffl 

or wood, made to order by Mason & Rauch, successors 
to J. F. Werner, it & 49 Centre Street. New York. 






AGENCVforN 



J 



Usually STRAIGHTWAY 

VALVES 

have a Wheel Handle, but the 

Handy has a Lever, and is more simple, 

compact, and consequently better. It 

is the Common Sense Gate Valve 

for steam, water, gas, oils, etc. 

WRITE FOR COMPLETE CATALOGUE. 

The Lunkenheimer Brass Mfg. Co. 

15-17 E. 8th St., Cincinnati, O. 



I A pamphlet of information and ab-A 

\ stract of tbe laws, showing How toll 

^Obtain Patents, Caveats, Traded 

sjtfarks. Copyrights, tent Jrec/ 

k \idtaMUNN * CO./ 

..361 Broadway. 

New York. 



ARTIFICIAL INCUBATION.-A DE- 

scription of the French process of raising chickens. 
With 7 figures. Contained in Scikntific American 
Supplement, .No. 77N. Price 10 cents. To be had at 
this office and from all newsdealers. 




THE 

Mtntliit &mmtm £upplimint 

This is a separate and distinct publication from The 
Scientific American, but is uniform therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers, 
and accompanied with translated descriptions. The 
Scientific American supplement is published week- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archaeology, Astronomy, Chemistry 
Electricity, Light, Heat. Mechanical Engineering. Steam 
and Railway Engineering, Mining, Ship Building, Marine 
Engineering, Photography, Technology, Manufacturing 
Industries, Sanitary Engineering, Agriculture. Horti- 
culture, Domestic Economy, Biography, Medicine, etc. A 
vast amount of fresh and valuable information obtain- 
able in no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement for the United States and 
Canada, $5.00 a year; or one copy of the Scientific Am er- 
ican and one copy of the Supplement, both mailed for 
one year for {7.00. Single copies, 10 cents. Address, and 
remit by postal order, express money order, or check, 
MUNN & CO., 361 Broadway, New York. 

Publishers Scientific American. 



Engravings direct from photographs and other copy. Our circular "N M shows specimens. Fine printioe s specialty. 



CUTLER DESK. 



IN THE WOR LD 

JTLER & SON 
JFFALO.N.r., U.S A 



ImWtojj (Edition. 



The Scientific a merican architects' AND Build- 
ehs' Edition is issued monthly. $2.50 a year. Single 
copies, 25 cents. Forty large quarto pages, equal to 
about two hundred ordinary book pages; forming a 
large and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors, and with other fine 
engravings; illustrating the most interesting examples 
of modern architectural construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any Archi- 
tectural publication in the world. Sold by all newsdeal- 
ers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 



PRINTING INKS 

The Scientific American is printed with CHAP. 
ENEU JOHNSON & CO.'S INK. Tenth and Lombard 
8ts„ Philadelphia, and 4T Rose St., opp. Dunne, New Vurk 
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